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with ven- 
tilated enclosure—foot, flunge and 
skirt mountings. 


* Amendments to British Standard 2613 for electrical 

performance of motors include Class E insulation with 

a@ marimum permitted temperature rise of 65°C and the 
withdrawal of sustained overload capacity. 


Crompton Parkinson have combined the requirements of these 

specifications in a new series of motors, newly designed through- 

out to take full advantage of the most recent advances in electrical 
knowledge and materials. 


The result is a range of standard motors—powers bet- 

ween 1 h.p. and 50 h.p.—that are lighter, more compact, 

better ventilated and better protected than any available 

up till now. It goes without saying that they carry on the 
Crompton Parkinson tradition of reliability in service. 





(‘rompton Parkinson Series 5 A.C. Motors 
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You can standardise on motor starters 


with MEM 


6 





WHEN a new motor comes in you’re 
never stuck for a starter if you keep a few 
MEM “ AUTOLINES ” in stock. The 
big advantage of the ““ AUTOLINE ” 
is that it will provide overload pre- 
cision protection for all motors rated 
between } h.p. and 15 h.p. 

The heaters are the only variable 
component involved and these can be 
selected from a range gf 40 heaters to 
ensure precision protection for any 
motor up to 15 h.p. (25 amps. max.). 

The MEM “ AUTOLINE ” is built 
to an advanced design produced by one 
of Britain’s leading specialists in motor 
control gear. It has extra safety clearances 
and is substantially made in every detail. 


Send for Autoline Booklet No. 365(X). 


The Skeleton Pattern Units can Any MEM “AUTOLINE” Exclusive new overload relay Contacts are of solid si ‘ef. 


be combined in various ways 
to meet a wide variety of 
different needs on machine tool 
applications, 


starter can be changed from Auto- 
matic to Manual resetting opera- 
tion in a few moments. A cover 
with “ Reset’? button only is 
available. 


design with heaters specially 
designed for each rating means 
accurate protection under all 
conditions, 


Contact replacemer is 
especially simple. ust 
flick over a spring « tch 
and lift off. 


MIDLAND ELECTRIC MANUFACTURING CO. LTD., TYSELEY, BIRMINGHA\. II 
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Synclock Miniature Motors are employed as the heart of many 
types of time mechanisms, in instruments and process control 
equipment. 

Clocks, Process Timers and Recorder Chart Drives are three 
examples of the variety of uses to which these 

self-starting motors can be applied. 


Synclock Motors are made in several types and sizes ; for all 


normal frequencies ; for voltages from 4 to 400 ; and with 
terminal shaft speeds ranging from 3,000 r.p.m. to 1 r.p. hour. 


For all purposes where the accurate measurement of time is a 


THE MAJORITY OF SYNCLOCK MOTORS factor, Synclock Motors are the precise answer. 


ARE NOW AVAILABLE FOR IMMEDIATE 7 . 
DELIVERY Catalogue Sheet 600A which describes the range fully will 














gladly be sent on request. 


Designers and manufacturers of almost every type 


= of electrical indicating and recording instrument. 
Specialists in: Speed Recording, Photometry, 


Process Time Control, Telemetering. 
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Electrification Contracts 


lr is just two years ago that British Railways published its “‘ Modernisation and 
Re-equipment Plan ” in which it set out its proposals for extensions of existing electrified 
systems and for the conversion to electrical working of major trunk routes. Since then 
work has gone ahead on the electrification of lines in the Eastern Region and about 
three months ago contracts were placed for the track work on the Manchester-Crewe 
and Colchester-Clacton sections. A further instalment was announced last week with 
the placing of orders for equipment for about 300 trains, including a number for the 
Manchester-Crewe lines. Switchgear contracts have also been awarded and the total 
value of the orders is said to be about £8 million. 

The total expenditure upon electrification (suburban and main line) mentioned in 
the Modernisation Plan was £190 million for fixed equipment and £60 million for main- 
line locomotives, plus the cost (unspecified) of 3,600 electric multiple-unit vehicles. A 
White Paper issued last October increased the number of multiple-unit electric vehicles 
required up to 1962 to 4,500. It will thus be seen that the present orders cover only a 
small proportion of the ultimate requirements. 

According to the White Paper, the programme has been laid down to provide for 
work to proceed at the most rapid rate which the combined capacity of the railways and 
of private industry is estimated to allow. ‘The rate of electrification at present planned 
builds up to a peak in 1962 and thereafter decreases. At the peak of production it will 
be necessary to commission annually 1,000 miles of electrified single track and to place 
in service at least 200 electric locomotives and 900 electric multiple-unit train coaches 
per annum. After 1962, it is estimated that capacity will be available for undertaking 
electrification works in addition to those provided for in the Plan. The Commission 
has under consideration proposals by which advantage could be taken of this, so as to 
exploit to the full the great operational and economic benefits the railways will derive 
from a wider extension of electric traction. 

In the Plan it was stated that the British Transport Commission was taking expert 
advice as to the capacity of the technical staff and of the electrical manufacturing industry 
to carry out such a large programme within the specified period. So far as the electrical 
industry was concerned the B.E.A.M.A. said in its 1954-55 report that it had assured 
the Commission that the industry possessed ample capacity to undertake the work. It 
also suggested that the execution of the Plan would improve export prospects by 
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enhancing the prestige of British electric traction 
manufacturers in overseas markets. 

The Commission said in the Plan that if it appeared 
necessary to limit the programme one of the main 
routes concerned would in the meantime be converted 
to diesel traction, “ without prejudice to its eventual 
electrification.” Recent events should have shaken the 
Commission’s faith in this half-way measure and with 
the full co-operation of the electrical manufacturers it 
should endeavour to ensure that limitation is avoided. 
It must have realised by now that electrification is the 
railways’ surest road to solvency. 


POWER SPOKESMAN 

The appointment of Sir Percy Mills as Minister of 
Power immediately suggested two questions to those 
interested in electricity supply. The first was that as 
Sir Percy was being raised to the peerage who would 
answer for him in the House of Commons, and the 
second what effect the change of Ministers would have 
upon the Electricity Bill now before Parliament. An 
answer has been given to the first question by the 
appointment of Mr. Reginald Maudling as Paymaster- 
General to represent in the House of Commons the 
Minister of Power whose already wide scope has been 
extended to include the supervision of iron and steel 
production. Mr. David Renton remains as Parlia- 
mentary Secretary to the Ministry. 

Whether the Electricity Bill will be changed in any 
way remains to be seen. Although ostensibly the work 
of Mr. Aubrey Jones, the former Minister of Fuel and 
Power, the Bill must have had the old Government’s 
general approval and the House has already given it a 
second reading. An announcement regarding the 
committee stage was expected soon after the reassembly 
of the House of Commons this week. In the meantime 
Mr. Aubrey Jones has become Minister of Supply and 
presumably ceases to be directly interested in the fate 
of his measure. 


SAFEGUARD AND REINFORCEMENT 


It is quite certain that the doubts which surround 
the supply of coal and (particularly) oil will lead 
industrialists and others to turn increasingly to elec- 
tricity and this will consequently force the Central 
Electricity Authority to rely on nuclear energy to help 
it to satisfy the demand. This, and the imperative 
necessity to avoid plant breakdowns, justify Lord 
Citrine’s view, expressed at the inauguration of the work 
at Bradwell, that the first “ atomic” stations should 
be regarded as additional to, rather than substitutes for, 
the normal stations which have been planned. Although 
nuclear stations will no doubt be as reliable as conven- 
tional ones it is still true that experience of their 
operation is as yet very small. Insurance against 
possible trouble, however remote the chances are, is 
prudent. To adopt Lord Citrine’s proposal would 
mean not only safeguarding power supply but augment- 
ing it—and it will have to be augmented in any event. 


NUCLEAR RESEARCH CENTRE 
In the course of a lecture to the Science Masters’ 


Association meeting at Cambridge Professor N. F. Mott 
announced the Government’s proposal to establish a 
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national centre for nuclear energy research work. The 
new centre is likely to be on a site near Harwell, where 
the foundations of our nuclear energy developments 
have been laid. It is visualised that the centre will 
have a residential staff to construct and work the 
machines which physicists would use for plant 
experiments. Professor Mott suggested a possible 
interchange of university staff, who might live at the 
centre for one year or more at a time, carrying out the 
experiments. 

It is said that Britain has lagged in this field because 
the cost of building and the physical task of operating 
such machines has been beyond the capacity of any 
single university or laboratory, and that there will be 
some difficulties about financing the new centre. We 
think, however, that the British Government is fully 
aware of the need for encouraging anything which will 
enable this country to keep its lead in the nuclear energy 
field and so we cannot believe that there will be any 
difficulty in carrying out this development. 


DISSOLUTION OF E.L.M.A. 


Although the Monopolies Commission, after its 
investigation of the electric lamp industry, was critical 
of some of the activities of the Electric Lamp Manufac- 
turers’ Association, it said that “‘ it is only fair to record 
that much of the technical progress has been passed 
on to the public in a progressive and substantial 
reduction in the prices of lamps.” 

The present Association was formed in 1933, but 
it took over most of the functions which had been 
performed by an earlier body established in 1919. Its 
principal purposes were to secure the orderly operation 
of the industry and, while this involved price control, 
the general effect has been to raise standards so that 
the modern electric lamp is better value than most 
things people can buy. 

Now the Association is to be dissolved “in view of 
the changed conditions now ruling in industry com- 
pared with those which existed when the Association 
was formed.” It is satisfactory to learn that the 
educational work carried out by the Lighting Service 
Bureau, which E.L.M.A. members set up, is to go on. 


ENGINEERING WAGES 


When the Confederation of Shipbuilding and 
Engineering Unions first announced its intention of 
applying for an increase in the wages of the members 
of its constituent unions the Engineering Employers’ 
Federation immediately said that no increase could be 
considered. Its attitude was based on the undesirability 


of adding further to costs, and therefore prices, when’ 


the competitive position of the engineering industry in 
overseas markets was worsening. In spite of this the 
unions went ahead with their demand and ultimate!y 
the Employers’ Federation referred it to their associ:- 
tions who rejected it. 

The unions declined to accept the rebuff and two 
weeks ago decided to restate their claim, with a hint 
of “action ” if it was again refused. Last week the 
Employers’ Federation’s Policy Committee recor- 
sidered the matter and as a result the Manageme:it 
Board of the Federation is to meet next Thursday 0 
decide the next step. 














ELECTRICAL REVIEW 25 JANUARY 1957 


Industrial Power Generation 


Problems Associated with the Balancing 


of Generation and Consumption 


By F. H. MERRILL, B.Eng., M.Sc., M.IE.E.* 


ly industry generally, and in the chemical industry in 
particular, there is often a need for steam in addition 
to a demand for electric power. Steam may be required 
for process heating throughout the year and for space 
heating in the winter. For these purposes steam is usually 
used at a relatively low pressure but, where the demand 
is substantial, it may well be raised at higher pressures and 
passed through “ back-pressure” turbines, generating 
electric power, before being utilised in the process or else- 
where. For small works, other variations on this theme 
can be devised; for example, diesel engines driving 
alternators may be employed in combination with waste- 
heat boilers to extract heat from the diesel exhaust gases. 

Rarely can the power and heating demands be made to 
match: certainly they cannot all the year round. One 
must either discard some steam from the turbine exhaust 
without employing it further, or reduce its pressure from 
the boiler pressure to that of the heating process without 
generating power. On the one hand the power plant works 
uneconomically, with loss of credit for its exhaust heat; 
on the other the process employs a higher quality of steam 
than it requires and, although heat is not wasted, the 
opportunity of producing electricity at low running cost 
is lost. 


Solutions to the Problem 


There are several ways of avoiding the difficulty. One 
is to install “‘ pass-out ” turbines designed to permit them 
to pass out part of their steam for heating purposes, while 
the remainder goes through additional expansion stages to 
a condenser. In this way more power can be supplied 
than by a straightforward back-pressure set designed for 
the appropriate quantity of process steam. Possibly a more 
flexible solution is to operate back-pressure turbo- 
alternators in parallel with local Area Board systems; in 
this way both power deficits and surpluses can be catered 
for, provided a suitable interchange arrangement is made 
with that authority. Certain technical requirements have 
to be met when systems operate in parallel: synchronising 
facilities are necessary, for example; suitable arrangements 
must be made for protection against faults, and neutral 
earthing must be watched. It is commonly said in 
criticism of interchange arrangements that energy is bought 
at a price much greater than that at which it is sold to 
the Area Electricity Board. This criticism makes no 
allowance for the fact that the Area Electricity Board, after 
buying its supply from the Central Electricity Authority, 
has to finance its own transmission and distribution; more- 
over, the consumers’ units for sale may not be available 
during peak periods. Where a consumer can export 
«nergy to the Board throughout the entire peak-demand 





* Chief Electrical Engineer, Alkali Division, Imperial Chemical 
Industries, Ltd. 
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Basic power system for group of five chemical factories 


period, there should be substantial financial recompense. 

An ingenious method of balancing steam and power 
demands, where there is a potential excess of power supply, 
is to compress, to the process usage pressure, steam flashed 
off from hot process liquor. This economises fuel by 
saving latent heat, and assists the balance of steam and 
power by utilising surplus power to drive the compressor, 
and by reducing the amount of steam passing from the 
turbine to the process by the quantity of steam compressed. 
In one installation, compressing 200 tonnes of steam per 
day, the power required to drive the compressor and the 
power reduction consequent upon the reduced steam flow 
through the turbo-alternators gives a total power reduction 
of 2,200 kW. 

Another heat economy device is to produce steam by 
flashing off from hot process liquors and expand it through 
a turbine to a condenser. In one installation it has been 
possible to flash off some 300 tonnes of steam a day and 
raise about 600 kW of electric power. 

The way in which these steam-power balance problems 
are dealt with is well illustrated by an account of the steam 
and power systems in the group of chemical factories with 
which the author has been associated for 15 years. This 
group of factories consists of four works, all of which 
generate power and use process steam at 12 lb/sq in gauge. 
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Two of the works are large with steam requirements in the 
region of 7,000 tonnes a day and 4,000 tonnes a day 
respectively. One is of an intermediate size with a steam 
demand of about 2,000 tonnes a day, while the fourth is 
a small one, requiring only about 800 tonnes a day, 

In the early 1920s all these works were very much 
smaller with steam demands about one-sixth to one-quarter 
of what they are to-day, the boilers working at around 
100 lb/sq in pressure, and the requirements were met by 
means of Lancashire boilers. Machinery was driven by 
steam engines and electricity was used only for lighting. 

In the mid-1920s a considerable amount of modernisa- 
tion was carried on involving the installation of water tube 
boilers and turbine driven d.c. generators. Some of the 
larger drives were still powered by steam engines, but later 
steam turbines began to replace them. The boiler pressure 
was raised to the region of 180 lb/sq in and power was 
generated and distributed at 230 V d.c. Then, as the 
demand rose and a wider area had to be covered, a 460 V 
d.c. three-wire system was employed. For chemical plant 
which operates continuously at varying output, direct 
current has marked advantages. The speeds of pumps 
and conveyors can be varied in accordance with the demand 
and, by an increase in pump speed when a pump impeller 
wears, the pump delivery can often be sustained until 
maintenance is carried out. So long as the works were 
small and self-contained, d.c. generation and distribution 
were satisfactory. The power require- 
ments at 180 lb/sq in boiler pressure 
could be met without steam wastage and 
there was no call for interlinking electri- 
cally between the works. 

The next phase of developmentoccurred 
when increased mechanisation in the 
handling of the product and raw materials 
in the intermediate and final stages led to 
increased electrical loads which could not 
be met at the prevailing steam pressure 
without wastage. 

The installation of by-product plants 
requiring electric power but no process 
steam, improved lighting in offices and 
inside and outside plants, and theaddition 
of power loads such as water pumping at 
places remote from the works also 
increased power consumption. As a 
result, power plant extensions have em- 
ployed boilers operating at 900 Ib/sq in 
gauge in one works, 800 lb/sq in in 
another, and 600 lb/sq in in a third. 

These new steam systems have been 
superposed on the old 180 lb/sq in 
systems, and as a result the major works 
row have high-pressure, intermediate- 
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pressure, and low-pressure systems. As far less impurity 
can be tolerated in the boiler water of a high-pressure steam 
system than in a low-pressure boiler, and as virtually all 
the feed water is make-up (there are only two small con- 
densing turbines), feed water is the subject of special 
precautions. At the two major works, generating steam 
at 800 and 900 I|b/sq in, condensate from the chemical 
process is utilised for feed water and rigid checks are made 
to ensure its purity; at the works using steam at 600 lb/sq in 
a chemical purification plant is installed. 

At this point also a demand for a.c. power arose and the 
generating sets installed were not only equipped with 460 V 
d.c. machines, but also with 6,600 V three-phase alter- 
nators. The a.c. machines provided a nucleus from which 
an embryo a.c. distribution system could be started; also a 
6,600 V supply made it possible for electricity to be trans- 
mitted to pumping stations some miles from the works 
which hitherto had been equipped with their own boilers 
and steam driven pumps. 

The use of tandem turbo sets driving both d.c. and a.c. 
machines is in the author’s opinion a mixed blessing. For 
example, three geared sets were installed at the largest 
works before the war having outputs of 4,000 kW each. 
The electrical machines consist of two 1,750 kW, 460 V 
d.c. generators and one 1,250 kW a.c. engine type alter- 
nator. Because the d.c. power forms the bulk of the 
turbine load, it is not possible to run the a.c. machines in 
parallel, and in consequence the a.c. distribution for the 
a.c. switchboard was divided into two parts, with an 
alternator feeding each section, and the third alternator 
as a spare to either section. With this arrangement only 
two-thirds of the alternator capacity can be used and there 
are constant difficulties owing to one section or other of 
the a.c. switchboard becoming overloaded. 

In the final phase, power plant extensions have been in 
the form of turbo-alternators having in general larger out- 
puts than the previous geared d.c. sets. The generating 
voltage is 11 kV and the primary distribution system at 
this voltage feeds into a secondary system at 6,600 or 
3,300 V and thence into a tertiary system at 415 V. 

The installation of the turbo-alternators has enabled all 
four works to be interconnected with the result that the 
best overall steam power balance can be obtained. In 


Two-cylinder steam recompressor, compressing steam flashed off from process liquor 
below atmospheric pressure to |2 Ib/sqin gauge. In the background is the d.c. driving 
motor rated at 1,020 b.h.p., 860 r.p.m., 750 b.h.p. at 580 r.p.m. 
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Typical arrangement of group starters for the control of a section of 
the chemical plant 


addition it has been possible by pooling the power outputs 
from each generating station to supply a fifth works in 
the group, which is a consumer only, to the tune of about 
8,000 kW. 

The total electrical load on a summer day with the works 
on full output is in the region of 40 MW, and this load 
is reduced by about 2 MW at night, and by about another 


2 MW in cold wintry weather. At night, activity in the 
office, workshop and research blocks is much reduced, and 
the same consideration applies to the packing of finished 
products and handling of raw materials. 
Improved lighting in the works and out- 
doors on marshalling sidings and road- 
ways tends, however, to diminish this 
difference between night and day loads. 
The winter load is low owing to the 
decreased use of process cooling water 
which must be pumped from the local 
river. 
The power stations in the two major 
works “A” and “B” are about a mile 
apart and the area between the two is 
heavily developed with chemical plant, 
railway sidings and roads; the 11 kV 
linkage is effected by two cables, run 
mostly on overhead pive bridges. From 
works “ B,” twin overhead transmission 
lines about three miles long run to the 
intermediate-size works “C”; from 
“ C,” overhead lines run out to the fourth 
small generating works “D,” and two 
cables run to the consumer factory “ E,” 
which takes about 8,000 kW. Sundry 
other lines at 11 kV and 6-6 kV supply 
remote pumping stations. 


139 


Inside the works the bulk of the power is utilised in d.c. 
form. Since the generating plant is a mixture of d.c. 
turbo-generators and a.c. turbo-alternators, rectifiers have 
had to be installed, to operate in parallel with the d.c. 
generators. The rectifiers are supplied at 11 kV and 
control of the output can either be maintained locally or 
from the central a.c. control room. At the works “B” 
and “C” the rectifiers are situated some distance away 
from the generating plant, and are provided with their 
own d.c. switchboard, but at the works “ A” generation, 
distribution and rectification centres, both a.c. and d.c., 
are all close together; here the output from the rectifiers 
is fed directly into the main d.c. switchboard. 

Fault levels on the a.c. system are quite high, since all 
the generating units are relatively close together. At the 
most important works, “B,” the main switchgear is of 
500 ‘MVA rupturing capacity, although it will be some 
time before additional generator units render this high 
capacity really necessary. At the adjacent major works 
“A,” connected by cables to “ B,” the fault level at the 
11 kV busbars has been kept down to 250 MVA by the 
inclusion of reactors in the cable link. 

The works “C ” has switchgear of 250 MVA capacity, 
installed prior to any idea of interlinkage, but when the 
interlink scheme was planned no suitable method could 
be devised for feeding power through this board without 
imposing on it a fault potential greater than 250 MVA. 

This fault potential is made up as follows : — 


Two turbo-alternators 

Interconnectors from other works 

Synchronous plant in works “ E ” 

Interconnector with local electricity authority ... 50 


Total 310 


This necessitated the provision of a 500 MVA switch- 
board which acts as a receiver for imported energy and 
exports to the fifth consuming works “E.” The local 
250 MVA board with its two turbo-alternators is linked 
to the new 500 MVA board through a limiting reactor. 
A link to the Area Board of 5 MVA capacity has been 
planned and will have facilities for import or export of 
power. In all there are something like 9,000 motors 
installed on the system, 6,500 of which are d.c. and the 
remainder a.c. Most of the a.c. motors are supplied at 


D.c. distribution board for rectifier substation 
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View of a pipe and cable bridge which links two plants 


415 V, three-phase, 50 c/s, but a few of the larger ones are 
fed at 3,300 V or 6,600 V. 

Power consumption for the group of factories will be 
lower in the winter, but power generation will be lower 
in the summer. Reduced generation is due to the 
decreased demand for steam-heating in the summer, and 
the increased power consumption of turbine-driven gas 
compressors consequent upon higher suction-gas tempera- 
tures in the hot weather. The resulting potential surplus 
of power in the winter and deficit in the summer is appro- 
priate to the local electricity authority’s requirements. 
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So far, the system has operated satisfactorily without the 
link to the local authority. Only one of the control rooms 
in the three works which generate a.c. has to be manned 
continuously, and the controller exercises a general super- 
vision throughout the system by receiving hourly reports 
from the power plant foremen at other works and, on the 
basis of this information, advising them as to how they 
should act. Control of the turbines has to be accompanied 
by the by-passing of steam, and this means that some 
potential power generation is lost. The amount of steam 
by-passing the turbines is kept to the minimum by the 
use of a steam recompressor which functions as explained 
earlier in this article. One of these machines, which can 
alter the power surplus by 2,000 kW, compresses steam 
flashed from hot waste process liquor from a pressure of 
15in to 25in mercury (absolute) to 12 Ib/sq in gauge. 

At times, particularly should there be an upset in the 
chemical process, small amounts of steam have been wasted 
in order to meet the power demand. This wastage has 
been kept to a minimum by the use of two geared turbo- 
generator sets each of 1,350 kW at works “C,” both of 
which employ the method of using steam flashed from 
process liquor mentioned earlier in the article. 

In addition to utilising flashed steam, the turbines have 
some stages which can take “ live ” steam at 200 lb/sq in. 
Incidentally, the cooling water for the condensers is water 
later used in the process, and a slight rise in temperature 
on passing through the condensers is advantageous. 

It is anticipated that when the link with the local elec- 
tricity authority is installed, power will be available for 
export throughout the winter months; during the hottest 
summer weather it may be necessary to import a few 
hundred kilowatts during daytime working hours. The 
link to the authority’s 33 kV system will be a further 
stabilising influence, and it is hoped virtually to eliminate 
by-passing of the turbo-alternators and turbo-generators 
and hence to generate the maximum possible power. 





As most electrical contractors at one time or another 
require their employees to bore holes in reinforced 
concrete a recent case should interest them. 

The case came before magistrates on information pre- 
ferred by a factory inspector against a firm of electrical 
contractors alleging breaches of the Building (Safety, 
Health and Welfare) Regulations of 1948 and the Factory 
Act, 1937, section 107. The inspector stated that it was 
laid down that suitable goggles or effective screens were 
to be provided to protect the eyes of persons employed in 
the process of cutting reinforced concrete by means of a 
portable tool driven by mechanical power. 

In this particular instance one of the contractors’ 
employees was installing electric cables and was drilling 
holes about jin in diameter in a reinforced concrete 
ceiling. He was using a portable electric tool. The 
employee held the tool and no goggles or effective screens 
were provided to protect his eyes. A piece of concrete 
and steel from the ceiling hit him in the eye and injured 
him. 

It was contended by the employers that the cutting 
of concrete in this manner did not come within the above- 
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mentioned definition. The justices upheld this view and 
dismissed the case. 

The factory inspector was not satisfied with this decision 
and subsequently the case was reconsidered by a Court of 
the Queen’s Bench Division consisting of the Lord Chief 
Justice (Lord Goddard), Mr. Justice Ormerod and Mr. 
Justice Donovan who all came to the conclusion that 
goggles or effective screens should be used in all cases 
similar to the one under consideration. Lord Goddard 
directed that the case should be sent back to the justices 
to be retried and that they should register a conviction for 
breach of the Factory Regulations. 

In my submission the effect of this judgment is thet 
when holes are drilled in reinforced concrete ceilings by 
means of an electrical or mechanical tool, the employee 
must in all circumstances wear goggles, otherwise his 
employer will be liable not only for personal injuries 19 
the employee but also for a breach of the Factory Regul:- 
tions, etc., even if the employee refuses to wear goggle... 
It is contended by judicial authorities that if an employ<< 
wilfully refuses to use protective devices provided he 
should be dismissed. 
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Problems of 


Are Control=3 





Control of the Positive Ion 


P OSITIVE ions are a favourable ingredient of the arc 
discharge because it is their presence in the plasma that 
keeps the arc losses so low. Unfortunately, some of their 
behaviour is less favourable, especially in the neighbour- 
hood of solid boundaries, such as the electrodes and walls. 
Here the approximate equality of ion and electron densities 
which characterises the plasma no longer exists. An 
insulated surface takes up a negative charge from high- 
speed electrons which reach it first; this discourages 
other electrons but attracts positive ions. As a result of 
these boundary conditions, the surface becomes covered 
with a thin sheath which is made up mainly of slow- 
moving positive ions. 


material reaches the grid it may lead to grid emission and 
loss of control; on an anode it increases the danger of back- 
firing. When it is from the anode or the grid that material 
is dislodged, these electrodes themselves may be left 
unharmed, or even improved; but if the sputtered material 
lands on an oxide-cathode, the coating may be “ poisoned ” 
and emission impaired. A similar effect may result if the 
bombarding ions release gases from the walls or electrodes. 
The clean-up of gas at solid surfaces is undesirable 
because the correct functioning of a gas-discharge device 
depends on the maintenance of an adequate gas or vapour 
pressure. Mercury vapour may be lost by clean-up, but 
is replenished by the small 





At equilibrium, the surface 
attains a negative potential 
such that electrons with high 
enough energy can still reach 
it at the same rate as the 
positive ions which it collects 
from the sheath. Conditions 
are similar near an electrode 
held at negative potential by 
connection in a Circuit; in 
this case the ions reaching 
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drop of free mercury which 
is usually present; lost 
hydrogen can be replaced by 
means of chemical reservoirs, 
such as that attached to the 
thyratron shown in Fig. 10 
(Part2). Nosuchreplenishers 
are available for the inert 
gases. For some, though not 
all, of the clean-up of gases, 
the positive ion isresponsible. 








the electrode are neutralised 
by electrons which flow as a current in the circuit. 

In their movements to the boundaries, positive ions 
affect their surroundings in two ways: as charged particles 
they exercise electrical influence during their approach; 
as heavy particles they produce mechanical effects when 
they land. 

As has been seen, they play a part in electron emission 
from the cold cathode; they may also bear some responsi- 
bility for electron emission from the anode, when that 
electrode goes negative at the end of current conduction, 
an effect conducive to backfiring. We have observed, 
too, how the character of arc control is determined mainly 
by the “ blanket ” effect of the positive ion sheath. 

Loss of ions by diffusion to solid surfaces during the 
ionisation process delays the establishment of the arc, and 
when conduction is in progress it increases the arc voltage 
drop. When current conduction ceases, on the other hand, 
and it is necessary for the space to become de-ionised, such 
diffusion is welcomed and is sometimes encouraged by the 
application of negative potentials to the electrodes. 
Caution is necessary here, however, because if the positive 
ions gain too much energy during acceleration they may 
produce unwanted effects on impact. Among these effects 
are overheating, sputter and gas clean-up. 


Sputter and Gas Clean-Up 


Sputter consists in the removal of material from an 
electrode either by mechanical dislodgement by the 
impinging ions or by evaporation from regions raised 
locally to high temperature. The mercury pool cathode 
is self-reconstructing and can withstand heavy ion- 
yombardment without damage. Sputter from an oxide- 
cathode may, however, be serious, as causing a loss of 
emissive material; and still worse mischief may be done 
where the sputtered material lands. If cathode coating 


Ions formed in the dis- 
charge may settle on a cool surface and remain adsorbed; 
or if they have sufficient energy they may penetrate below 
the surface and become absorbed. Various workers‘? have 
shown that the clean-up from this cause increases with the 
energy of the ions, that is with the voltage through which 
they have been accelerated. 

Loss of gas in xenon-filled valves is attributed to penetra- 
tion of the anode by the positive ions.‘ It is aggravated 
by the fact that later arrivals of ions cause anode sputter; 
the dislodged material carries away the previously captured 
gas, still locked up, and leaves a fresh surface ready to 
capture the next consignment of impinging ions. 

Hydrogen presents a special and interesting case. Gas 
adhering to a surface or penetrating into the crystalline 
structure of a solid does so in the form of atoms. Hydrogen 
is normally present in the form of di-atomic molecules, 
but can become dissociated into atoms in the discharge 
by the impact of electrons;®° thermal dissociation also may 
occur when hydrogen comes into contact with a cathode 
heater.*! 

If such atoms, when adsorbed on a surface, meet other 
atoms they re-associate into molecules and must then 
“evaporate” from the surface. Atoms which penetrate 
into the solid structure move within the crystal lattice 
according to ordinary diffusion laws; when they re-emerge 
at a surface, they rapidly re-assemble into molecules, in 
which form they are unable to re-enter the metal. 

Giintherschulze*® used this effect in a novel form of 
vacuum pump. He observed that hydrogen ions with 
energy corresponding to a potential fall of 3,000 V passed 
right through an iron sheet 0-1 mm thick. They rapidly 
re-formed into molecules on emerging, the sheet thus 
acting as a non-return valve for the gas. The process 
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continued until the pressure in the vessel was too low to 
maintain the gas discharge which produced the ions. 

As the experiments of Giintherschulze confirmed, if the 
point of emergence of the diffusing atoms is a pore or 
fissure in the body of the metal, or a non-metallic inclusion, 
the gas re-associates at once into molecules and is trapped; 
the process can continue until very high pressures are 
built up in the cavity, as these do not deter the diffusing 
atoms from entering. A similar effect has long been known 
to be the cause of blisters in sheet steel, the diffusing 
hydrogen having been released in the atomic form during 
pickling. 

Gas trapped in this way in the metal parts of a valve 
cannot easily be recovered. Schneider® observed that in 
a hydrogen thyratron containing 1 per cent of tritium, 
lost gas could be traced (by radioactive spotting) to surfaces 
subjected to heavy ion bombardment and to metal parts 
in a strained state; presumably the latter would contain 
cracks and fissures in which the gas would be trapped. 
Hydrogen is also very liable to clean-up because of its 
chemical activity, especially in the atomic form, in the 
presence of oxides.** 


Methods of Control 


The valve designer takes the activities of the positive 
ion into account in his choice of materials and processing 
schedules. There are precautions, however, which can 
and should be taken by the valve user, to reduce the 
energy released by the impacting ions and minimise their 
effect. 

The hot, oxide-coated cathode is vulnerable to sputter, 
but Hull>‘ showed that the damage is negligible if the arc 
voltage drop does not exceed a specified value. Experience 
shows that, with industrial valves, it is wise to operate at 
as low a voltage drop as is economically feasible; in 
particular, correct cathode temperatures and gas pressures 
should be maintained, and current ratings not exceeded. 
When a high rate of initial current rise is desired, the 
current may already be at a high value before the ionisation 
process is complete and while the arc voltage drop is still 
substantially higher than its steady value. The bombard- 
ment suffered by the cathode in these conditions is a serious 
factor affecting valve life. Hence valves for pulsing duty 
are rated according to anode voltage, anode peak current, 
rate of current rise and pulse frequency. 

The high temperature of the cathode discourages gas 
clean-up there by adsorption; but ions may give up their 
charge, rebound as neutral atoms and be captured by 
neighbouring surfaces, such as layers of material sputtered 
from the cathode on to insulating walls. 

At the grid, a negative voltage applied during arc con- 
duction may have little effect on the arc; the positive ions 
collected may, however, cause sputter and gas clean-up. 
Consequently, the negative grid potential (during arc 
conduction) should never exceed a certain value (generally 
specified as 10 V). This refers to the potential at the grid 
itself, and should be computed from the applied voltage, 
the grid circuit impedance and the grid current flowing 
under the particular arc current conditions concerned. 

In order to minimise sputter and gas clean-up at the 
end of current conduction it may be necessary to limit 
either the number of ions present or the field accelerating 
them to the anode.‘ This is sometimes covered by the 
specification of a maximum value of the “commutation 
factor,” which is defined as the product of the rate of 
current decay (in amps per microsecond) just prior to 
current extinction and the rate of rise of inverse anode 
vo'tage (in volts per microsecond) just after. By conven- 
tion these may be considered as the current fall in the 
last 10 usec and the rate of rise over the first 200 V. This 
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limitation is applicable mainly to gas-filled valves, and not 
generally to mercury vapour types. 

Ion bombardment of the anode may also lead to back- 
firing; a similar commutation factor, applicable also to 
mercury vapour valves, is found to govern the probability 
of this hazard.*°:* In valves for high-voltage operation, 
the voltage available to accelerate the ions is sometimes 
limited by fitting a “ grading grid” close to the anode 
surface, and connected to a potential intermediate between 
that of the anode and that of the cathode. Such a grid is 
seen in the high-voltage ignitron illustrated in Fig. 6 
(Part 1). 


Design—Choice and Compromise 


All of the materials suitable for use as cathodes or as 
gas fillings have their disadvantages and few arc control 
problems yield to an ideal solution. Among these materials 
mercury has many advantages. Its vapour has a fairly 
low ionisation potential, allowing conduction with a low 
arc loss; its breakdown voltage at pressures suitable for arc 
conduction is high, making it very suitable for high-voltage 
valves with simple structures. As a cathode pool material 
it is indestructible and self-re-assembling. It is liquid at 
ordinary temperature, and easily vaporised. Potassium, 
rubidium and cesium also are suitable; they have a lower 
work function than mercury, but suffer from being chemi- 
cally active towards some of the commonly used construe- 
tional materials. 

Hull®¢ obtained very high efficiencies—a voltage drop of 
about 3 V for arc currents of 600 A—in hot-cathode valves, 
in which cesium provided both the electron emitting layer 
on the cathode and the vapour for arc conduction. How- 
ever, the maintenance of the correct temperature distribu- 
tion, to ensure a film of cesium on the cathode, where it 
is needed, but not on anodes, grids and insulators, where 
its presence may be disastrous, presents formidable 
problems. In consequence, the high efficiency which 
cesium offers has not yet been realised in an economically 
practicable high-power device. 

Cesium is used with success as the cathode material in 
pulsing valves of the “ strobotron ” type,°* in which the 
arc is carried by a gas filling, generally neon or argon. 
The strobotron is limited in its scope by the necessity for 
a minimum instantaneous value of current of about 5 A 
for arc conduction, although the maximum permissible 
current may be some hundreds of amps, even for sizes 
in which the average current is limited to 100 mA or less 





\ —_— 


Fig. 12.,—Water-cooled steel-envelope ignitrons, fitted with thermo- 
static water-flow control devices. (A) Type BK24A. (B) Type BK24B 
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by considerations of 
heat dissipation. | 
When either 
mercury or cesium. is 
used to provide the 
vapour for arc con- 
duction it suffers the : 
disadvantage of the | 


i 


_— ANODE 








dependence of 
pressure on tempera- 
ture. Mercury vapour 
valves have quite a 
wide operating tem- 
perature range; but it 
is possible to run them 
too hot, with danger of 
voltage breakdown, or 
too coid, with a liability 
to “starvation”; in the 
latter condition there 
are insufficient mole- 
cules present to carry 
the current, and 
instability may Fig. 13.—Gas-filled thyratron showing the 
develop, possibly construction to prevent “long-path” 
giving rise to breakdown between anode and grid 
dangerous voltage 

surges. A problem associated with steel-envelope 
ignitrons, especially on intermittent duty, as in welder 
control, is that of ensuring correct operating temperatures 
with a minimum expenditure of cooling water. Figs. 
12 (A) and (B) illustrate valves fitted with thermostatic 
control elements for this purpose. Of these, the former 
is the more sensitive and rapid-acting; in this device*’ 
the length of the envelope (which is a function of its 
temperature and hence, also, of the vapour pressure) is 
matched with that of a strip of low expansion alloy. 
Their relative movement controls the water-flow valve 
(through the medium of micro-switches). No water flows 
until the valve temperature reaches a predetermined value 
(say, 35 deg C), and an over-temperature relay operates 
if it gets too high. When the load factor is very low a 
gO per cent saving in water can be realised—an appreci- 
able quantity with valves such as the type BK.24, which 
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needs something like 100 gallons of water per hour, for 
safety under all loading, if such control is not adopted. 

Temperature dependence in thyratrons may be mini- 
mised by the use of permanent gas fillings, such as xenon, 
helium or hydrogen. These demand somewhat more 
complicated electrode structures than is necessary with 
mercury vapour, to prevent “long-path” voltage break- 
down. The type of construction employed to achieve this 
is shown in Fig. 13. Also they are liable to “clean- 
up,” a gradual reduction in gas pressure by the disappear- 
ance of gas into solid surfaces, or—in the case of hydrogen 
—by chemical combination. 

Valve design often involves compromise among 
conflicting requirements. This may be illustrated by 
the requirements for an ideal thyratron. These are 
(1) suitability for high anode voltage; (2) low striking 
voltage; (3) low-voltage drop; (4) high control ratio; 
(5) low grid current; (6) rapid ionisation; (7) rapid de- 
ionisation; (8) independence of temperature; (9) long life; 
and (10) low cost. 

An electrode design with close spacing and large grid 
apertures is suitable for items 2, 3, 6 and 7, but unsuitable 
for items 4 and 5. A high gas pressure, which favours 
items 2, 3 and 6 (and sometimes 9) is contrary to the 
interests of items 1, 4 and 7. Gas filling may be used 
instead of mercury vapour for the sake of item 8; but this 
is often at the expense of both item 1 and item 9. And 
item 10 adds to the embarrassment at all stages. 


Economic Size of Valves 


Valve dimensions are fixed, in the main, by the current 
to be carried. When higher powers are to be controlled, 
two lines of development suggest themselves: either to 
re-design existing valves for operation at higher voltages, 
or to develop new designs for higher currents. 

An increase in voltage rating often adds complexity to 
the design, and an appreciable rise in manufacturing cost 
(especially when allowance is made for testing). With the 
higher voltages, too, go increased liability to uncontrolled 
discharges and backfiring, and troubles from high energy 
ions—sputter, gas clean-up and damage to the cathode 
during the ionising period. For industrial mercury vapour 
thyratrons, a peak of 15 kV is generally found to be a 
reasonable limit for anode voltage, and for gas-filled valves 
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about 1,500 V, although these figures may be exceeded in 
the case of valves for low current. Special purpose 
thyratrons, such as those for radar, operate at up to 25 kV, 
but difficulties increase rapidly at voltages above this. A 
reasonable voltage limit for industrial ignitrons, such as 
that shown in Fig. 6 (Part I) is 20 kV. 

Design for higher currents is in many ways easier; it is 
reasonable to increase ratings in 2:1 steps, and this 
generally involves a fairly simple “scaling-up.” Above 
certain sizes, however, tooling, processing and assembly 
costs increase rapidly; personnel have to be trained in new 
techniques; and test apparatus becomes costly and bulky. 
In the design too it becomes more difficult to ensure uniform 
distribution of the current over the arc path. At this stage, 
doubling the rating may involve trebling or quadrupling 
the cost per valve, and this cost applies not only to the 
valves in service but also to spares waiting in the cupboard. 

It is economic, at this stage, to consider parallel operation 
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of two or more smaller valves as an alternative to the use 
of one larger valve. To ensure that two valves in parallel 
share the load equitably requires a high precision of firing 
and constancy of characteristics, a condition difficult to 
achieve and maintain at all loads and throughout life. 
In most cases it is necessary to connect paralleling 
resistors or reactors in the anode circuits; the expense 
involved, however, may well be more than offset by the 
saving on the cost of larger valves. 

' This survey was made with reference to work carriea 
out in the B.T.H. Research Laboratory. The author is 
indebted to his colleagues for their help and to the directors 
of the British Thomson-Houston Co. for permission to 
publish. 

Acknowledgment is made to the B.T.H. Co. for Figs. 1, 
2, 6, 10 and 12, to the English Electric Co. for Figs. 4 
and 5, to the Nevelin Electric Co. for Fig. 7 and to the 
Fournal of Scientific Instruments for Fig. 8. 





Transistor Applications 


Tarte papers bearing on the application of transistors 

ere presented on 23rd January before the Radio and 
Telecommunication Section of the Institution. of Elec- 
trical Engineers. 

The first of these papers, by Mr. F. Oakes (Ferguson 
Radio Corporation), deals with the design considerations 
of junction-transistor oscillators for the conversion of 
power from direct to alternating current. A wide range 
of power levels is available for useful operation, varying 
from below 1 ».W up to tens of watts, with output voltages 
up to several thousand volts. For a sinusoidal output a 
resonant oscillator is generally most suitable. A trans- 
former is used, and a resonant circuit is established 
for frequency control, energy storage and filtering of 
harmonics. 

The principles of operation for such an oscillator are 
considered in the paper, and design formule are derived 
on the basis of suitable approximations. The condition 
for maintenance of oscillations is expressed in the form 
of a simple equation, and the correlation between the 
current gain of the transistor, the feed-back round the 
loop and the fraction of the operating cycle during which 
current is flowing through the transistor is represented in 
graphical form. Deviations from sinusoidal output have 
to be expected and use is made of graphical methods in 
order to assess the effect of non-linearities in the circuit 
and to predict the output waveforms produced by the 
amplifier. A practical example is given in the paper to 
illustrate the application of the methods. 

In the second paper Messrs. K. P. P. Nambiar and 
A. R. Boothroyd (Electrical Engineering Department, 
Imperial College of Science and Technology) describe 
junction-transistor linear-sweep circuits of the “ boot- 
strap” type for which deviations from perfect sweep 
linearity of much less than 1 per cent are estimated to be 
possible. The basic bootstrap circuit is closely related 
to its thermionic-valve counterpart and is very versatile, 
being readily arranged in externally gated, monostable or 
astable forms; a variety of useful waveforms such as rect- 
angles or delayed pulses may be generated, in addition to 
the linear voltage sweep. 

The limitations imposed on the circuits by the 
frequency-dependent properties of the transistors are 
investigated, and it is shown that these result in initial 


transients at the beginning of the sweep involving time- 
constants of the order 1/w,; furthermore, the transients 
concerned are not of a serious nature. Finally, quite fast 
yet accurate linear sweeps are shown to: be possible, 
examples being given of circuits generating sweeps of 
less than 1 microsec duration- 

The bootstrap sweep circuit may be converted into 
monostable form by introducing regenerative action at 
the initiation of the sweep. Thus, in response to a sharp 
trigger pulse, the circuit must be made to generate its own 
gating waveform, holding the switching transistor cut off 
during the sweep. Two alternative methods of achieving 
this are described. The actual amplitudes of the sweeps 
discussed are all small, being limited by the collector- 
emitter potential rating of the transistors employed. 
Much larger sweep amplitudes are possible with present 
transistors; for example, certain types would allow ampli- 
tudes of up to 30 V to be generated and the authors state 
in their conclusions that there is no reason why with 
future transistors (e.g. of p-n-i-p type) much greater 
amplitudes should not be possible. 

The final paper by Messrs. J. C. Henderson and 
J. R. Tillman (Post Office Research Station) deals with 
minority-carrier storage in semi-conductor diodes. Hole 
storage, an effect which takes place in semi-conductor 
valves using n-type base material, has a counterpart in 
electron storage in p-type material. It gives rise to several 
electrical effects, particularly to transient reverse currents 
in diodes on the application of a reverse bias. 

The effects are deduced, quantitatively, by solving the 
continuity equation with boundary conditions appropriate 
to the geometry and external circuit. Planar and hemi- 
spherical diodes are analysed separately, although the 
former is only a special case of the latter. Parts of 
the analyses assume a reverse voltage to be applici 
immediately following the passage of forward current: 
another part assumes delay and calculates the decay o! 
floating potential which results. The analyses are tested 
by experiments and used to deduce the hole lifetime i: 
the base material of experimental diodes. Fair agre« 
ment is recorded between methods based on measure- 
ments of (a) the decay of current at short and at lon; 
times after the application of reverse bias, (b) the duration 
of limiting, and (c) the decay of floating potential. 
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Railway Electrification 


The Increased Use of Rectifiers in Locomotives and Motor Coaches 


By F. A. MANLEY* 


Ir is hard to realise to-day, in the light of the large orders 
for 50 c/s, single-phase motor coach equipment being 
placed by the British Transport Commission, that 
only six years ago this electrical system was virtually 
unproven for traction. Apart from the Kando single- 
phase/three-phase conversion system embodied in certain 
locomotives of the Hungarian State Railways since 1933, 
pre-war approaches to the problem had not advanced 
beyond the experimental stage. The German State Rail- 
way trials with various 50 c/s locomotive prototypes on 
the Hollental line in the Black Forest were interrupted by 
the outbreak of war in 1939, and although these were to 
be the genesis of the later development of the system, 
experience since that time has resulted in new approaches 
to the problem. 

The most important change has been the evolution of 
the rectifier-conversion system of motive power. The two 
Hollental locomotives with grid-controlled rectifiers were 
ahead of their time, and when 50 c/s experiments were 
resumed by the French authorities after the war more 
interest was taken at first in developing the series com- 
mutator motor for satisfactory operation on an industrial- 
frequency supply. In fact, the first orders placed by the 
French National Railways in 1948 were for two loco- 
motives with 50 c/s motors and one with a rotary- 
convertor a.c./d.c. system. The first of these began 
running on the line from Aix-les-Bains to La Roche-sur- 
Foron at the end of 1950. 


Successful Trials Abroad 


In the meantime, however, the Pennsylvania Railroad 
in the U.S.A. had made successful trials on its 11 kV 
25 c/s system with a motor coach equipped with ignitron 
single-anode rectifiers supplying d.c. motors. The Signifi- 
cance of this development for industrial-frequency systems 
was at once appreciated in all countries interested in this 
form of electrification, and by October, 1951, the French 
National Railways were able to demonstrate a locomotive 
and a motor coach powered by rectifier- 
supplied motors to the technical dele- 
gates attending the Annecy conference 
on industrial-frequency traction. The 
locomotive was fitted with industrial 
type multi-anode units, but the motor 
coach equipment consisted of ignitron 
rectifiers similar to those used in the 
Pennsylvania Railroad experiments. 
The French motor coach was a con- 
verted d.c. vehicle and retained its 
original series/parallel control system. 

The Annecy conference was attended 
by representatives of British Railways 
and it was followed shortly by the 
announcement that the Lancaster- 
Morecambe-Heysham line of the 
London Midland Region would be 
converted from the low-frequency a.c. 
system, which had been in use since 
1908, to operate at 6-6 kV, 50 c/s, 
possibly with higher voltages later. 


In the next stage of French industrial-frequency 
electrification, the rectifier locomotive was still allotted 
only a minor part at first. Orders for the Valenciennes- 
Thionville line originally comprised 65 locomotives with 
a.c./d.c. rotary convertors, 20 with single-phase/three- 
phase convertors, 5 with rectifiers and 15 with 50 c/s 
series-commutator motors. The first section of this line 
was opened on August 8th, 1954. By the time of the 
Industrial-Frequency Traction Conference at Lille in May, 
1955, the rectifier locomotive had established itself, and 
designs had been prepared for more units with this form 
of power supply to meet the requirements of the Thion- 
ville-Basle extension and the new electrifications from 
Paris to Lille and to Strasbourg. 


Lancaster-Morecambe-Heysham System 


After some months of trial running regular public 
services with motor coach trains having 50 c/s rectifier 
power equipments began on the Lancaster-Morecambe- 
Heysham line of British Railways in August, 1953. The 
first installations comprised multi-anode industrial type 
rectifiers and control apparatus adapted for traction use, 
housed inside the motor coach bodies. Later, an equip- 
ment for underframe mounting with single-anode recti- 
fiers was developed and has been in service for some time, 
but the rectifiers are still carried in the motor coach 
compartment because the rolling stock on the Lancaster- 
Morecambe-Heysham line was not built to accommodate 
control gear on the underframe. 

When the modernisation plan for British Railways was 
published in February, 1955, the future of main-line 
electric traction in this country still appeared to rest with 
the 1,500 V d.c. system recommended in the B.T.C. 
report, “Electrification of Railways,” of 1951. In 
implementing the modernisation programme, however, it 
was necessary to take a long view and to consider a.c. 





* Manager, Traction Department, General Electric Co., Ltd. 


This French National Railways 25 kV motor coach, seen at Annecy station, was the first in 
Europe to go into regular service with an ignitron single-anode rectifier equipment 
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electrification at 50 c/s, not only in the light of its achieve- 
ments at that time, but with due regard to developments 
then in progress. It was accordingly decided to adopt 
the 25 kV, 50 c/s system for all future main-line electrifica- 
tion on British Railways outside the area of the Southern 
Region third-rail schemes, and to use rectifiers both in 
locomotives and motor coaches. At certain places where 
clearances are restricted the voltage will be reduced to 
6-6 kV, and the new motive power has been designed for 
automatic change-over at speed between the two voltages. 

Other schemes now in operation or pending in different 
parts of the world show a similar trend towards rectifier 
equipment in motive power, such as the Lisbon-Oporto 
electrification of the Portuguese National Railways and 
the programme of the Japanese National Railways. For 
. the Portuguese scheme, fifteen 68-ton, 2,720 h.p. loco- 
motives with ignitron rectifiers are being built. The 
Japanese administration has been carrying out tests of 
locomotives with 50 c/s motors and with rectifier equip- 
ment in a pilot scheme preparatory to a longer industrial- 
frequency electrification to be completed next year. This 
will cover 30 miles of line in the Hokkoriku province, 
where the supply is at 60 c/s, and so Japan will be able 
to claim the first 60 c/s railway electrification in the world. 
Orders have been placed recently for rectifier locomotives 
of 1,340 h.p. and weighing only 60 tons. It is likely, 
therefore, that the rectifier will play an important part in 
the administration’s future electrification programme, 
which proposes the use of industrial-frequency a.c. hence- 
forth on all newly electrified lines except for extensions 
of existing 1,500 V d.c. routes on which electrification is 
already in progress. It is expected that 80 per cent of the 


Japanese National Railways’ electrified lines will be 
operated on the industrial-frequency single-phase system. 
The application of rectifier motive power for industrial- 


ELECTRICAL REVIEW 25 JANUARY 1957 


frequency electrification is also being developed in the 
U.S.S.R., where some 53 miles of the Moscow-Kursk- 
Donbas line have been converted to this system in order 
to take advantage of power supplies now being provided 
for general development. Some experimental rectifier 
locomotives of 3,200 h.p. have been undergoing trials on 
this section. 

There has been much interest recently in the possi- 
bilities of semi-conductor power rectifiers for traction. 
Germanium is at a stage where the possibility of its 
competing successfully with mercury-arc rectifiers in their 
present established form can be foreseen. Recent develop- 
ments in single-anode mercury-arc rectifiers designed for 
installation in rolling stock have now altered the situation 
somewhat. With their exceptional power/weight ratio 
and convenient dimensions they may well ensure that the 
mercury-arc rectifier becomes as well established in rolling 
stock as it is in the line-side substation. Even this might 
be a transitional state, the mercury-arc being supplanted 
eventually by the silicon rectifier, which can operate at 
temperatures up to perhaps 180 deg C as compared with 
the limit of some 80 deg C with germanium. 

The British Transport Commission’s requirements for 
rectifier type multiple-unit rolling stock are larger than 
those of any other administration at present operating or 
developing a 50 c/s traction system. In most cases abroad, 
so far, multiple-unit trains on industrial-frequency systems 
have been powered by 50 c/s motors even if locomotives 
have been equipped with rectifiers. The B.T.C. scheme, 
on the other hand, in accepting the superiority of the 
rectifier system, has boldly confronted the problem of 
accommodating rectifiers, transformer and control gear on 
the coach underframes. This is a necessary step if the 
multiple-unit train is to realise its full value as a passenger- 
carrier both in suburban service and on fast inter-city runs. 





DOUNREAY FAST BREEDER REACTOR 


These photographs, taken a week or two ago, show the state of 
construction of the Dounreay (Scotland) atomic power research 
centre. The |35ft diameter steel sphere which will house the fast 
breeder reactor is nearing completion; it weighs about |,400 tons. 
The right-hand picture shows work proceeding inside the container 
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OVERSEAS TRADE IN 1956 


Aruoucu the value of electrical exports in 
December was the second lowest of the year, the total 
of £217-2 million for last year, as shown under the 
heading “ Electric machinery, apparatus and appliances ” 
in the Board of Trade returns, was £25-4 million better 
than the {191-8 million for 1955, which was itself a 


record year. 


The drop in the December figures is 


largely accounted for, of course, by the fact that there 
were fewer working days than in the preceding months. 
The exports for December, with the total value for 
the year, compared with those of 1955, are shown in 
Table I. It will be seen that exports for the year of heavy 
electrical equipment such as generating sets, generators 
and motors, were about the same in value as for 1955, 





TABLE | 


while exports of converting machinery, etc., advanced by 


—ELECTRICAL EXPORTS 


about £2 million. The class to show the most notable 
rise was electric wires and cables, the value of which rose 
by about £73 million to £35-4 million. India, which was 
the principal purchaser in 1955 with a total of £3-9 million, 
maintained its position as the principal customer last year 
with a total of £5-4 million. The overseas demand for 
radio, television and associated equipment continued and 
exports last year at £33-6 million were about £5 million 
higher than the 1955 figure (£28-2 million). 

Australia succeeded South Africa as the principal 
market for generating plant and motors with a value of 
£3-5 million, but India was only £2,000 behind. South 
Africa, which held first place in 1955, dropped to fourth 
with imports valued at £2-5 million. The two leading 
countries outside the Commonwealth were the United 










































































































































































































































































































































































| 1,688,465 | 15,825,606 19,706, 027 


_ - 7 
Class | December Year | Year | Class December| Year Year 
1956 1955 i| 1956 | 1956 1955 1956 
£ £ £ £ £ £ 
Generating sets and eagerness Cookers 52,268 1,304,491 903,626 
Diesel-driven, up to 10 k 162,963 | 1,395,358 | 1,701,054 || Toasters 24,163 366,127 380,821 
Ditto, 10 to 65 kW 4 138,276 1,499,047 1,842,878 || Other cooking apparatus zen ioe 30,933 374,705 426,538 
Ditto, 65 to 200 kW 91,762 1,456,591 || 1,483,209 || Parts and accessories.. ae te. oe 78,3 861,014 936,137 
Ditto, over 200 kW 356,192 | 4,884,437 | 3,576,200 Space heating appliances 45,301 429,490 429,771 
Spark ignition engine driven 12,186 265,757 || 365,036 || Water heating appliances 22,987 874 381,606 
Steam turbine driven 6,781 1,312,040 1,137,252 || Other heating — 20,987 346, 408,298 
Hydraulic turbine driven ... * oa 804 55,114 || Parts and accessories.. 65,792 872,213 766,705 
Other prime mover driven 15,131 302,487 || 557,664 || Irons... , 82,423 | 1,266,2 1,135,957 
| meget pee anes 2 7” kW Soe re | fry _ oe equipment, a.c. oan 2 pei om 
itto, over { 1,422,1 96,6 itto, ’ , ’ 
Parts of generators . 137,989 | 4,894,865 | 5,426,973 || Resistance welding equipment 7,531 226,264 192,435 
Motors, —— other than railway, tram- a furnace plant Lege ae ae 
way and trolley-bus: || agnetos, ignition ‘ x 5 
Up to § hap. 7 casa | 184,986 | 2,547,539 | 2. ~~ 101 Searhdie plugs ea = oe 169,272 | 1,913,292 | 2,088,210 
Over } but under I h. Pp. ee 52,343 810,061 | 7,902 || Elec. appliances for aeropl n.e.s. Se 296,748 | 2,259,902 | 2,682,209 
| h.p. to 250 h.p. ot 425,486 | 4,728,103 i 5, (a8 620 || Ditto, for motor vehicles, n.e.s. ie 249,844 | 3,800,83 4,224,527 
Over 250 h.p. F | 45,731 932,363 || 810,652 || Ditto, for cycles, n.e.s. ‘ 35,328 847, 3, 
Railway, tramway and trolley-bus. motors } | Signalling app. (incl. traffic signals) , 91,274 688,273 863,411 
complete and parts of all motors ae 140,074 1,888,733 | 1,949,914 || Industrial radio-frequency equipment eat 10,585 172,591 146,875 
Motor starting and controlling gear 4 } 213,203 | 2,446,659 | 2,953,969 os app. (not a ne or telephonic) . ieraet pa one ‘ ioe 
' | nstruments, commercia' awe 5 . f ‘ 
| 2,131,434 | 32,687,932 I 32,401,767 House service meters (including parts) 120,702 1,624,711 3,859 
| i Electro-medical apparatus (not X-ray)... 74,499 598,139 771,540 
Converting machinery 15,209 612,310 354,790 || X-ray apparatus (excl. tubes and shige 156,483 773,907 857,982 
Mercury-arc rectifiers aaa mee 84,360 843,227 | 982,797 || Vacuum tubes.. ' rae 36,480 271,029 360,722 
Transformers for lighting, heating and | Ceiling fans, complete 104,853 961,680 | 1,234,859 
A nea (incl. coils) .. 612,179 | 11,343,502 || 11,732,861 age oy complete and parts wae desk and ee mae hen 
witchgear and switchboards (not telegraph | ceiling fans ... 5 . A 
a lshonek, up to 200 rhe 660V P | 241,051 Lytiyes rr Vacuum cleaners roe ee eat 
itto, other ... it 964,966 | 12,152,06 13,424,921 oor polishers ° 168, ’ 
k i] || Food he eae 45,527 630,875 700,536 
| 1,917,765 | 27,947,374 || 29,933,707 || Hair clippers and dry ‘shavers 108,140 1,137, 985,552 
\| Other portable appliances 19,212 475,797 338,224 
Primary batteries: Parts... ate fs a ics oni 96,388 1,074,665 1,362,825 
ad 91,226 369,113 1,015,294 || Portable elec. tools (not saws) and parts ... 214,698 | 2,305,684 | 2,635,199 
Radio .. 283,338 | 2,146,615 || 3,152,170 
Other 41,520 455,306 06,740 
Parts a. carbons) _ 68,447 420,621 509,964 
Lamps: } Cables and wires: 
Filament, exceeding 24 V ... 85,711 1,101,834 || 1,165,446 Telegraph and telephone, submarine 112,722 861,874 | 2,050,428 
Ditto, under 24 V ‘i 24,202 379,427 | 368,435 Ditto, other . pe 898,105 | 6,392,880 | 10,206,598 
Arc lamps and searchlights... ; 6,045 159,721 | 217,267 Cotton, silk or art. silk insulated .. 38,759 590,506 580,652 
Discharge lamps, fluorescent tubes, etc. 75,977 866,750 | 882,017 es — - asbestos insulated | ssauee ‘ Es sg cee 
} | aper insulate oe * 437, le . 
Radio and television, etc., apparatus: | Rubber insulated... 549,681 5,753,438 | 6,477,214 
Thyratrons, hot cathode mercury vapour | aoe insulated 130,366 1,051,741 1,761,816 
and gas-filled rectifiers (excl. mercury arc | Other.. 190,601 2,458,119 | 2, "569,194 
rectifiers), photo-electric cells, stabilising | 
and cold cathode head magnetrons, 2,585,932 | 27,779,729 | 35,373,822 
klystrons s mee Ses 17,809 238,731 | 287,359 
Se eas 2 | fae | tae 
ther valves (not X-ray) ... 4 A | 
Parts ‘enclodivn glass bulbs) 7,002 oops | (21, ae es for motor vehicles ... ye} ge —- 
Radio and television transmitters.. 90,23 769,126 1,077, itto, traction A ‘ x 
ar head“ and radar equipment .. weer By ye | oe — and other portable oan caine eye 
Domestic radio receivers, mains ... = g 863, 586, itto, other ... 4 . 1 
Ditto, battery ‘ 64,652 67,037 | 877,110 || Parts and accessories. 83,148 1,147,174 1,149,746 
Ditto, other (incl. car) 23,210 231,394 |! 302,462 || Elec. porcelain, etc. (incl. insulators) 101,234 1,076,187 1,343,013 
Radiograms ... . 520,701 412,140 || Insulating cloth and tape 43,022 80,577 719,219 
Television sets 7 sie 81,549 492,346 || 653,159 || Other insulating material 85,112 1,178,231 1,172,978 
Public address equipment ... 70,730 956,170 i 965,983 || Permanent magnets q 537,406 564,147 
Sounding reproducing app., n.e.s. aa ar fe H 8. - ra Radio, telegraph and telephone ‘testing pee | saa wm 
Components and parts, n.e.s. 754,9: 7,297,1 || 4' equipment, n.e.s. .. ‘ 463, | 497, 
” \ I Scientific elec. instruments (not telegraphic | 
| 2,712,029 | 28,233,319 || 33,622,241 or telephonic): | 
— : i} Time recorders and time i, com- 
Tclegraph and telephone installations _ 749,660 | 7,788,589 {| 7,567,588 | plete... 15,266 288,120 | 173,934 
Rinceeperemermcomeney cos] ee) ate | eae | Ses cle na aie | 1a | 1a 
legraph and telephone parts m 888, »78i, | a A - , § 
i end for long distance commun. 168,093 | 1,016,832 2,605,950 || Electrical apparatus and appliances, n.e.s. 811,897 7,421,812 | 9,409,971 
| 
| 


TOTAL. ... Ee ag oe, ea a 16,417,715 |191,821,054 (217,259,457 | 
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TABLE Il.—DISTRIBUTION OF EXPORTS OF ELECTRICAL MACHINERY, APPARATUS AND APPLIANCES 
Year ended 3ist i Year ended 3ist 
Country Dec. December | Country | Dec. December 
1956 1954 1955 1956 \| 1956 1954 1955 ; 1956 
| £ £ | £ | . a £ 

Channel Islands a = 110,450 663,457 875,139 1,022,127 | Poland ... ; | 31,534 589,650 212,803 330,402 
Gibraltar , ate | 11,456 192,534 187,729 | 412,890 || Western Germany 176,00: 1,578.363 2,128,209 2,189,620 
Malta and Gozo | 82,312 634,181 548,256 858,577 } Netherlands | 724,960 6,448,047 6,810,709 | 8,291,697 
Cyprus .. : 168,767 771,417 1,215,62: 1,643,153 |} Belgium... ae zou 394,582 | 2,980,514 | 2,968,631 | 3,486,227 
Sierra Leone 50,762 265,326 255,693 322,780 || France ... Le Lae ae 471,667 3,144,887 | 3,099,649 4,239,195 
Gold Coast 182,156 | 1,259,041 1,786,041 1,694,800 || Switzerland 109,587 1,065,699 1,098,019 | 1,232,970 
Nigeria .. ; 268,708 | 1,834,569 3,105,033 3,411,194 || Portugal 234,420 2,032,510 2,156,853 | 2,210,703 
Union of South Africa... 1,127,945 | 17,942,216 | 18,001,054 | 15,585,264 || Spain 241,837 2,805,647 1,698,561 | 4,708,884 
Rhodesia and ——— 436,514 3,845,400 5,743,744 5,897,827 Italy 327,712 2,674,675 2,927,351 3,440,935 
Tanganyika 40,955 617,939 1,029,795 670,908 |} Austria... 33,888 588,819 | 524,484 468,456 
Kenya ... — pee ae 312,851 1,689,994 2,031,935 2,981,401 en 145,805 1,041,338 664,933 | 639,517 
Uganda .. , me 52,3 647,903 1,143,600 860,38! || Greece . 108,063 907,581 1,282,719 2,431,574 
Anglo-Egyptian § Sudan 20,492 1,090,220 860,665 831,522 || Turkey . Se 118,997 621,773 1,162,978 | 864,570 
Mauritius F 8,054 221,691 329,912 280,966 || Belgian Congo 28,437 313,169 19,176 | 347,112 
Aden ont 36,817 826,808 501,399 552,151 French Morocco 52,633 279,771 383,569 | 562,636 
Bahrain, Qatar and Trucial Portuguese East Africa sS 45,224 247,332 245,931 289,948 | 

States Ses ‘a sae 55,583 1,295,224 1,007,620 993,207 || Egypt ... : re 153 1,199,572 | 1,717,200 fat,7t7 | 
Kuwait ... 310,756 1,358,848 1,152,998 1,861,383 || Libya sie : ain 41,188 113,816 213,149 | 339,657 | 
India i me a 1,528,487 | 14,808,947 | 16,264,240 | 21,204,037 || Syria 40,265 329,604 396,665 | 763,322 | 
Pakistan or : = 338,442 4,826,814 3,769,560 3,719,579 || Lebanon 29,115 357,56! | 411,141 651,450 
Singapore — 230,848 3,139,959 3,727,795 3,825,019 || Israel 123,561 364,637 498,061 | 1,096,717 
Federation of Malaya rs 325,350 | 2,525,634 2,858,230 3,328,251 || Jordan ... 37,508 251,097 429,336 573,882 | 
Ceylon ... * 261,3 1,375,188 1 481,962 | 2,361,617 || Saudi Arabia 28,171 568,322 945,121 1,375,903 
British North Borneo.. 39,198 389,471 7,585 287,783 || Iraq = a ae 110,534 2,464,167 2,345,879 3,199,560 
Sarawak.. : oa 12,534 277,609 177,079 187,781 || Iran eee ; ay ike | 160,193 391,654 40,477 2,212,456 | 
Hong Kong 199,624 ,806.788 2,198,523 2,771,791 Burma ... 53,885 1,615,689 1,807,167 1,247,931 
Australia aus 1,126,748 | 17,653,169 | 21,039,344 | 21,230,226 || Thailand 141,770 1,826,800 1,630,533 | 1,123,381 } 
New Zealand ... 5,322 9,840,080 | 12,317,921 10,506,675 Indonesia 24,282 563,639 22,421 594,872 } 
Fiji wea 538 184,762 27,7' 258,013 || Japan... re sab 90,089 730,032 1,091,335 795,341 
Canada ... 659,211 8,251,760 | 8,307,826 | 12,788,959 || United States — Pe 648,912 2,699,359 5,323,984 9,208,351 
Jamaica ... 166,820 758,581 1,095,748 1,230,172 || Cuba ne ; | 35,499 07,288 72,758 439,333 
Barbados 16,045 229,831 238,818 70,667 || Mexico ... | 73,150 370,189 453,369 822,189 
Trinidad 79 788 983,990 1,100,162 1,159,404 || Colombia 20,597 1,106,615 902,442 912,694 
British Guiana 35,532 398,131 539,293 462,781 || Venezuela 244,076 2,117,131 2,425,804 3,117,736 
Other Commonwealth coun- vores... Bs eee nas 111,599 348,810 446,010 785, 724 

tries ... eee ; 86,103 901,250 1,353,185 1,117,962 || Chile... a aes sen 40,731 434,577 311,214 430,658 
Irish Republic ... 251,210 3,326,00: 4,084,070 3,387,936 || Brazil oe eee okaa't 129,475 879,799 793,147 1,756,714 
Soviet Union 89,166 2,390,243 3,734,501 409,293 || Uruguay ee iol 23,376 758,438 378,681 133,695 
Finland ... 167,160 1,311,412 1,594,644 1,938,358 || Argentine Republic : 109,304 1,030,041 1,714,077 971,916 
Sweden... 386,071 4,267,619 4,155,774 4,386,319 || Other foreign countries we | 336,227 2,056,917 2,649,020 3,246,503 
Norway 296,180 | 3,102,645 3,435,359 | 2,803,974 ee | 
Iceland ... 25,434 203,986 161,466 185,745 TOTAL . | 16,417,715 |170,164,550 |191,821,054 |217,259,457 
Denmark 0,620 1,948,376 1,840,102 | 2,300,436 | 

States (£1-9 million) and the Netherlands (£1-4 million). share rose by about £2 million to £7-1 million. The 


In Table II we analyse the destinations of exports 
shown in Table I, and the comparative trends are shown 
in the accompanying diagram (monthly and cumulative 
values). Electrical products included in other sections 
of the returns are shown in Table III. 

The value of electrical imports remained steady at 
£23-7 million, as compared with £23-5 million in 1955. 
Once again, radio apparatus accounted for about half of 
this total. Of the principal suppliers, the United States’ 
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Netherlands fell to third place in 1956 with supplies 
valued at £3-7 million, over £2 million less than the 
previous year, and Western Germany assumed second 
place with £3-9 million. 


TABLE IIl.—OTHER ELECTRICAL EXPORTS 



































| December Year Year 
Class | 1956 1955 1956 
| £ £ £ 
Washing machines, electrically eoenanedls | 
Not exceeding 150 Ib wae oy : 208,307 | 3,476,669 3,517,840 
Over 150 Ib ay a 81,586 1,418,341 1,211,656 
Parts aes 43,427 646,621 801,942 
Electric conduit tubes and cased tubes ... 99,401 647,689 945,370 
Welding electrodes: | 
Ferrous ss Ke Ee 3 100,495 980,487 1,066,535 
Non-ferrous 22,337 320,032 301,721 
Electric locomotives ; 240,886 | 2,187,520 | 2, 920, 418 
Diesel locomotives with electrical trans- 
mission... 231,145 6,442,795 8,208,544 
Electric lighting appliances (excluding 
vacuum tubes and lamp bulbs), acces- 
sories and fittings, and parts, n.e.s. 419,412 | 5,131,207 | 5,628,136 
| 
TABLE IV.—ELECTRICAL IMPORTS 
Class | 1955 | 1956 
£ | of 
Generators, including parts 522,630 | 915,557 
Motors, including parts : 7 as 822,367 1,034,064 
Convertors, mercury arc rectifiers, ‘transformers, 
switchgear and switchboards (not telegraph or 
telephone) ‘ 1,004,015 1,112,567 
Valves, electronic, excluding x- ~ray valves (whether 
separately consigned or with sine of which 
they form a part), complete Re 2,499,157 1,746,291 
Cathode ray tubes, complete... 1,173,437 802, '56 
Radio communication and navigational ‘aid equipment 
(including radar), complete 1,547,998 | 2,657,942 
Other apparatus for telegraphy, telephony, radio, 
television and radar, including components 7,894,502 | 5,987,749 
Welding machinery other than tube-making (not 
electrodes) 224,124 285,993 
Electrical cooking ‘and heating apparatus (other than 
for motor vehicles) 769,965 837.07 
Magnetos, ignition, and electric ‘appliances for aero- 
planes, motor vehicles and cycles... 1,481,567 1,755, (34 
Electro-medical apparatus (including X-ray apparatus, | 
tubes and valves) | 699,816 842 104 
Portable mechanical appliances, electrically-operated, | | 
including parts . 1,401,067 | 1,222 458 
Scientific electrical ‘instruments ‘(not ‘telegraphic or ! 
telephonic) ‘ | 915,801 1,095 245 
Electrical machinery and appliances nes. 2,539,982 | 3,384 976 
TOTAL 23,496,428 | 23,68 = 
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By REFLECTOR 


ln consonance with the magnitude and importance of 
the work the cutting of the first sod at the site of the 
Central Electricity Authority’s nuclear power station at 
Bradwell, Essex, last Friday was done by a bulldozer. 
Lord Citrine was in the driving seat and stripped off a 
50-yard length of turf two or three yards wide. He 
confessed later that actually the machine was “ remote 
controlled ” by Mr. R. McAlpine, a member of the firm 
which is carrying out the clearing and constructional 
work. As a memento of the event Sir Claude Gibb, 
chairman of the Nuclear Power Plant Co., presented Lord 
Citrine with a toy bulldozer something like the one he 
had operated. Later Sir Claude handed to Lord Citrine 
a water colour painting by Claude Muncaster of the 
completed Bradwell station as it will look in less than 
four years’ time. 


OK aK * 


Ineffectual objections have been made by Londoners 
to the raising of “ Underground ” and trolley-bus fares 
by the London Transport Executive because it has been 
necessary to recoup the extra cost of fuel consumed by the 
oil-engined buses. The increase is said to be a temporary 
one but no one is sanguine enough to believe that it will 
ever be removed. In Cardiff the fares charged on the 
municipal transport system have also been raised “ tem- 
porarily ” and last week the Corporation applied to the 
South Wales Traffic Commissioners for the increases to 
be mad2 permanent on the ground that wages had 
increased. I am glad to see that the application was 
refused. The chairman of the Commissioners said that 
although the cost of operating the Cardiff trolley-buses 
had not greatly increased the addition to fares had been 
applied to them too. For the next two months at least, 
he is reported to have said, the trolley-buses were going 
to make a very substantial profit. In Cardiff, as else- 
where, the much-maligned trolley-bus seems to be subsi- 
dising the less-efficient motor bus where they are parts 
of the same system. 


& * cas 


An interesting trend reported from America is the 
decline in popularity of controlled off-peak water heaters 
in favour of “ quick recovery ” appliances. According to 
the Electrical World, one manufacturer reports that 
electric water heater sales last year were 10 per cent up 
on 1955 where high-wattage units were sold and 10 per 
cent down in low-wattage off-peak areas. Commenting 
on this tendency, the journal indicates that off-peak versus 
quick recovery water heating is still a controversial 
question but says “it would be a shame to lose this 
additional load opportunity while arguing a point that 
time already is resolving,” observing that the water heater 
load will be of secondary concern when the connected load 
of a residence is 30 kW or higher. Conditions in America, 
where in many parts air conditioning is helping to produce 
summer peak loads, are of course very different from here, 


G 


but the point remains true that with the use of more and 
more electrical devices in the home the load contribution 
of each individual item becomes less significant. 


* * OK 


Lay journalists are prone to predict a not-too-distant 
atomic future in which cars, buses and trains will be 
directly propelled by nuclear energy and even the home 
will have its small reactor. Such fancies were put to 
rest by Sir Christopher Hinton in “Press View” on 
B.B.C. television last Friday. Sir Christopher said that 
without atomic power we would have to import more 
and more oil and no country could be a first-class power 
if it had to rely mainly on imported fuel. He could not 
at present visualise the direct use of atomic heat in 
industry or the home—the power would have to be in 
the form of electricity. In ten years’ time electricity 
produced in this way would be the best heating medium. 
As to cost, he thought that with the continued rise in 
the price of coal and the certain fall in the capital costs 
of nuclear power stations electricity generated from 
atomic heat would eventually be cheaper than coal- 
produced electricity. 


ok x * 


It is reported in the Electrical World (New York) that 
one utility company, the Philadelphia Electric Co., spends 
about $25,000 a year in replacing insulators shot off poles; 
in the United States as a whole the damage from this 
cause is put at $1 million a year. Dr. B. B. Goldner, 
director of the School of Creative Thinking at La Salle 
College, Philadelphia, has sent the company a list of 
suggestions for reducing the damage. Among them are 
the following:—“ Design insulators to deflect bullets ”; 
“send a convincing letter to each hunter along with his 
licence ”; “‘ mold insulators in the shape of a baby—who 
would shoot a baby ? ”; “ keep hunters away by law from 
sections having important power lines ”; “ raise electric 
bills of hunters only”; “set up targets on the ground, 
using fake insulators”; and “have insulators absorb 
bullets.” I pass on these creative thoughts to any 
Electricity Board which may be interested. 


ok ok * 


At the end of the review of a book, “ Les Téléphones 
Usuels,” in the Electrical Review of 28th January, 1887, 
the writer said:— 

“It is impossible to read a work on the telephone with- 
out being reminded of that yet unrealised dream of certain 
physicists, the transmission of visual impressions by elec- 
tricity. Will, e.g. a manufacturer, sitting in his office, 
ever be able to see by looking into a camera how different 
processes are working in various parts of his establish- 
ment? Perhaps such result is not feasible. If it should 
be accomplished it will be by far the most splendid boon 
which electricity has offered to mankind.” - 


Well, we have it now, but whether it is the “ most 
splendid boon ” is a matter of some controversy. 
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News of Men and Women of the Industry 


LAST week the appointments of non- 
Cabinet Ministers were announced. 
Mr. Reginald 
Maudling, _for- 
merly Minister of 
Supply, becomes 
Paymaster- 
General and will 
represent the 
Minister of 
Power in_ the 
House of Com- 
mons. Mr. 
Aubrey Jones, 
who was formerly 
Minister of Fuel 
and Power, is 
now Minister of Supply. Other 
appointments include Mr. Ernest 
Marples as Postmaster-General, Mr. 
Hugh Molson as Minister of Works, 
and Mr. D. C. Walker-Smith as 
Minister of State, Board of Trade. 

On 19th January a number of 
junior ministerial appointments were 
announced. Mr. David Renton re- 
mains Parliamentary Secretary to the 
Ministry of Power and Mr. F. J. Erroll, 
A.M.I.E.E., retains the position of 
Parliamentary Secretary to the Board 
of Trade. Mr. Harmar Nicholls 
succeeds Mr. J. R. Bevins as Parlia- 
mentary Secretary to the Ministry of 
Works, and Mr. C. I. Orr-Ewing, 
M.I1.E.E., is appointed Parliamentary 
Under-Secretary, Air Ministry. 


The Council of the Royal Society 
of Arts recently decided to found a 
new award, to be known as the 
Benjamin Franklin Medal, which is 
to be made 
annually “to 
individuals who 
have attained 
early distinction, 
with promise of 
future achieve- 
ment, in the pro- 
motion of arts, 
manufactures and 
commerce.” 
With the approval 
of the Duke of 
Edinburgh, presi- 
dent of the 
Society, it is now announced that the 
first recipient is to be Professor 
Frederic C. Williams, O.B.E., D.Sc., 
M.I.E.E., F.R.S., professor of elec- 
trical engineering in the University of 
Manchester, to whom the award has 
been made “for his contributions to 
electrical engineering.” The associa- 
tion of the Medal with the name of 
Benjamin Franklin is due to the fact 
that it was instituted in the year (1956) 
in which occurred not only the 250th 
anniversary of Franklin’s birth, but 
also the 200th anniversary of his 


Mr. R. Maudling 


Prof. F. C. Williams 


election to membership of the Society. 
The designer of the new Medal, which 
has not yet been struck, is Mr. 
Christopher Ironside. 

Professor Williams joined the staff 
at Bawdsey Research Station from 
Manchester University in 1939 and 
was employed throughout the war on 


_the development of radar equipment. 


He became a leading exponent of 
electronic circuit technique in the 
United Kingdom. Professor Williams 
resigned from Government service at 
the end of 1946 and since that time 
has held the Chair of Electrical Engi- 
neering in Manchester University. 
During this period his name has 
become associated with pioneering 
work on automatic electronic digital 
computers. More recently he has 
turned his attention to the design of 
rotating electrical machinery and is 
currently working on an_ original 
design for an induction motor, the 
speed of which is capable of being 
continuously varied over a wide range. 


Mr. W. Gillespie, Edison Swan 
area manager for Dundee and Aber- 
deen, has been additionally appointed 
district office manager for Siemens 
Brothers & Co. Ltd. Mr. E. J. 
Fairweather, Edison Swan manager 
for Edinburgh, has been similarly 
appointed for Siemens Brothers in that 
area. Mr. J. M. Henshaw, Glasgow 
area manager for Edison Swan, has 
been appointed joint manager with 
Mr. T. D. Childs of Siemens Brothers 
& Co., Ltd., Glasgow. 


The Board of Trade announces that 
Mr. Andrew Black, C.B.E., has been 
appointed to the Monopolies Commis- 
sion for a period of three years. 


Mr. F. E. Regan, who has been 
appointed president and_ general 
manager of Bepco Canada, Ltd., has 
been with Bepco since the inception of 
the company in 1933, originally as 
Ontario manager, and latterly as 
vice-president and assistant general 
manager when he moved to the head 
Office in Montreal last year. Mr. 
Regan, who is a member of the 
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Mr. F. E. Regan Mr. J. H. Adamson 


Engineering Institute of Canada 
succeeds Mr. B. M. Burt, who i 
retiring due to ill-heath. Mr. J. H. 
Adamson has been appointed a direc 
tor of the company. He is a graduat« 
of Glasgow University in electricai 
engineering and joined Harland Drives, 
Ltd—a division of the Harland 
Engineering Co.—in 1947. Bepco 
Canada, Ltd., is a subsidiary company 
of Bruce Peebles & Co., Ltd., Cromp- 
ton Parkinson, Ltd., the Harland 
Engineering Co., Ltd., and Lancashire 
Dynamo & Crypto, Ltd. 


Mr. R. A. Grierson, M.I.E.E., who 
for some time has been works manager 
of the Trans- 
former Depart- 
ment of Brush 
Electrical Engi- 
neering Co., Ltd., 
Loughborough, 
has now _ been 
promoted to be 
manager of the 
Transformer 
Division of the 
company. This is 
a new appoint- 
ment within the 
organisation and 
Mr. Grierson will now be responsible 
for the technical, commercial and pro- 
duction activities of the Transformer 
Division. He joined the company in 
1948, and has held other Transformer 
Division senior appointments, both 
technical and sales, and within recent 
years has travelled extensively over- 
seas for the company. 

Mr. Grierson received his general 
technical education at the Wolver- 
hampton and Staffordshire Technical 
College, and from 1932 to 1937 was 
apprenticed to the Electric Construc- 
tion Co., Ltd. Before joining the 
Brush Co. Mr. Grierson served with 
other transformer manufacturers. 


Lord Chandos, chairman of 
Associated Electrical Industries, Ltd., 
is leaving this week on a visit to 
Canada and America. The main pur- 
pose of his visit is to further the 
interests of A.E.I. Lord Chandos will 
have talks with Canadian Government 
Officials as well as those responsible 
for the electricity supply industry, such 
as Mr. J. Duncan, chairman of 
Ontario Hydro, and Mr. A. Savoie, 
president of the Quebec Hydro- 
Electric Commission. The A.E.!.- 
John Thompson Nuclear Energy Co. 
is prepared to design and supervise a 
nuclear power station or stations ior 
Canada’s nuclear power programme, 
which is likely to come into operation 
in 1964. Lord Chandos’ itinerary will 
include visits to Montreal, Ottawa 21d 


Mr. R. A. Grierson 
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Toronto in Canada, after which he will 
fly to New York to visit the General 
Electric Co., Schenectady. On his 
return he will visit Northern Ireland 
where the question of constructing an 
atomic power station has been under 
discussion. The formation of a new 
company (Nuclear Graphite, Ltd.) by 
A.E.I. in conjunction with the Morgan 
Crucible Co., Ltd., is referred to on 
page 176 of this issue. 


Mr. R. N. Millar has been appointed 
assistant general manager of the Fraser 
& Chalmers En- 
gineering Works, 
Erith, of the 
General Electric 
Co., Ltd., as from 
Ist January. Mr. 
Millar will con- 
tinue to be mana- 
ger of the G.E.C. 
Simon - Carves 
Atomic Energy 
Group which is 
centred at Erith. 
He was chief 
mechanical engi- 
neer to the British General Electric 
Co. in Australia from 1952 to 1954, 
having previously been assistant 
mechanical engineer to the British 
General Electric Co. in South Africa. 


Mr. R. J. Bellis, A.M.I.E.E., has 
been appointed district engineer, 
Districts 463/4 (Monmouth, Chepstow 
and Abergavenny areas), of the South 
Wales Electricity Board. Mr. Bellis 
has served the electricity supply 
industry in various engineering 


Mr. R. N. Millar 


capacities since 1937. He commenced 


his career with the former North Wales 
Power Co., at Wrexham, and sub- 
sequently served with the Merseyside 
and North Wales Electricity Board at 
Wrexham and Oswestry. He has 
latterly held a senior engineering 
appointment with the Yorkshire 
Electricity Board. 


Lord Bicester has been elected a 
director of Associated Electrical 
Industries, Ltd. 


Mr. F. H. Merrill, author of the 
article in this issue on problems 
associated with 
the balancing of 
electricity genera- 
tion and power 
consumption _ in 
industrial works, 
was educated at 
. Liverpool Uni- 
versity where he 
received a B.Eng. 
degree in 1934, 
after which he 
joined Metropoli- 
tan-Vickers as a 
college appren- 
tice. In 1936 he went to the Massa- 
chusetts Institute of Technology as a 
Commonwealth Fund Fellow, and 
after one year received the degree of 
M.Sc. In all he spent three years 
there doing research work on insula- 
tion and on returning to England in 
1939 he joined the Alkali Division of 


Mr. F. H. Merrill 


Imperial Chemical Industries, Ltd. He 
was assistant electrical engineer until 
1952, when he was appointed chief 
electrical engineer. 


We learn from Switchgear & 
Cowans, Ltd. that Mr. A. M. 
Manighetti, M.I.E.E., A.M.I.Mech.E., 
will be leaving this country for the 
British West Indies on 31st January. 
He is visiting Trinidad in connection 
with the extensions to the Penal power 
station. 


Mr. D. W. Humphreys, C.B.E., 
director of the General Electric Co.’s 
research laboratories, was to leave 
yesterday (Thursday) on a visit to 
India and Australia. In India he will 
attend the Commonwealth Standards 
Conference and in Australia he will 
visit the company’s applied electronics 
laboratory at Salisbury and_ the 
weapons research establishments at 
Salisbury and Woomera. He will tour 
factories and G.E.C. companies in both 
countries and give lectures to a 
number of professional institutions. 
The tour will take approximately seven 
weeks. 


Mr. K. J. R. Cocke, B.Sc.(Eng.), has 
joined Prestcold in the position of 
deputy general manager to Mr. E. G. 
Rowledge, directcr and_ general 
manager, Refrigeration Division. 


Mr. K. Rowell, B.Sc., A.M.I.C.E,, , 


A.M.I.Mech.E., has been elected to 
the board of W. 
H. Allen Sons & 
Co., Ltd., Bed- 
ford. Mr. Rowell 
graduated at the 
City and Guilds 
College of the 
University of 
London, and 
joined the com- 
pany as a pupil 
in 1921. On 
completion of his 
training he was 
appointed to the 
staff, serving at the London office and, 
subsequently, as manager of the Tokyo 
office. Following this, he was respon- 
sible for the company’s Continental 
business, operating from Paris. In 
1932 Mr. Rowell returned to head 
office as sales development manager, 
which position he held until his 
appointment three years ago as com- 
mercial manager. 


Mr. E. Ower has been appointed an 
additional director of the British 
Thermostat Co., Ltd. 


Lt.-Comdr. D. A. Pask, R.N.V.R., 
has rejoined the C.E.A. headquarters 
staff as construction engineer for the 
Nuclear Power Branch and will be 
taking charge of the construction of 
the first nuclear power stations for the 
Authority. For the last 24 years he 
has been seconded to the United 
Kingdom Atomic Energy Authority as 
deputy resident engineer for the con- 
struction of Calder Hall. Before going 
to Calder Hall he was resident engi- 
neer for the C.E.A. at Willington 


Mr. K. Rowell 
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power station, near Derby, and at East 
Yelland power station, North Devon. 
Lt.-Comdr. Pask was a college appren- 
tice with the Metropolitan-Vickers 
Electrical Co., Ltd. and took an 
honours degree in engineering at the 
City and Guilds. From 1941 to 1946 
he served in the Electrical Branch of 
the R.N.V.R. and has since remained 
in the permanent reserve. On leaving 
the R.N.V.R. he spent eighteen months 
as a special trainee with Edmundsons 
Electricity Corporation and then joined 
the S.W. Division, B.E.A., Construc- 
tion Branch, on nationalisation of the 
industry where he was responsible for 
plant installation at Newton Abbot 
and Plymouth “B” power stations, 
before transferring in 1951 to C.E.A. 
H.Q. construction branch as resident 
engineer at East Yelland. 


Mr. G. C. Mott, financial controller 
of Philips Electrical, Ltd., has been 
appointed a 
director of the 
company with 
effect from Ist 
January. Mr. 
Mott, who has 
served the Philips 
organisation for 
nearly thirty-four 
years, was origin- 
ally intended for 
a scientific career 
and worked for 
some time at the 
Imperial College 
of Science and Technology on astro- 
physics. In 1923, however, he decided 
to take up accountancy and, after 
qualifying, was appointed accountant 
of the company. In 1945 he was made 
responsible for certain accountancy 
aspects of all associated companies of 
Philips Electrical, Ltd., in the United 
Kingdom, and in 1955 was appointed 
financial controller of the company. 


Mr. Derek E. L. Iliffe, B.Sc.Tech., 
A.M.I1.E.E., son of Mr. A. E. Iliffe, 
sales director of the Benjamin Electric, 
Ltd., has been appointed auxiliary 


Mr. G. C. Mott 


Mr. A. E. Iliffe (right), sales director of the 
Benjamin Electric, Ltd., with his son Mr. 
Derek Iliffe, at London Air Terminal 








 1§2 


resident engineer in connection with 
the telecommunication development of 
Colombia, for which project Preece, 
Cardew & Rider are consulting engi- 
neers, and he left by air on 11th 
January to take up his new appoint- 
ment. Mr. Derek Iliffe was educated 
at Woodbridge, Suffolk, and after a 
short period at Oxford University, 
joined the Forces in 1943, serving with 
the Royal Corps of Signals and 
attaining the rank of major. Upon 
demobilisation, he studied electrical 
engineering at Manchester University 
and then entered the service of the 
G.P.O. at Dollis Hill as an executive 
engineer. For the past three years he 
has been seconded for service in 
Malaya as assistant controller, tele- 
communications. 


Mr. J. Flood, a technical director of 
Troughton & Young, Ltd. and a 
member of the Executive Council of 
the Association of Supervising Elec- 
trical Engineers, has been appointed 
to represent the Association on both 
the National Inspection Council and 
National Inspection Board, in succes- 
sion to Mr. E. J. Sutton. Mr. L. R. 
Perkins will act as alternate to Mr. 
Flood. 


Sir Percy Mills, Bt., K.B.E., has 
resigned from the position of chairman 
of Lancashire 
Dynamo __— Hold- 
ings, Ltd., upon 
his appointment 
as Minister of 
Power and Mr. 
S. F. Steward, 
C.B.E., managing 
director of the 
group, has been 
appointed to 
succeed him. 

Mr. Steward 
was appointed 
managing direc- 
tor at the beginning of 1956, having 
previously been chairman of the South 
Western Electricity Board from its 
inception in 1947. During the war he 
was Director-General of Machine 
Tools (succeeding Sir Percy Mills), 
Director of Industrial Electrical 
Equipment and Electrical Advisor to 
the Machine Tool Control, Ministry 
of Supply. Mr. Steward was formerly 
associated with Bull Motors (E.R. & F. 
Turner, Ltd.) for many years. 


Mr. J. S. Bright, P.Eng., M.E.I.C., 
A.M.I.Mech.E., has been appointed 
general manager of F. Perkins 
(Canada), Ltd., Toronto, a subsidiary 
of F. Perkins, Ltd., Peterborough. He 
succeeds Mr. D. H. Milnes, who has 
taken up an appointment outside the 
company. 


Mr. E. H. Maltby and Mr. N. G. 
Smith have been appointed joint 
managing directors of Edmundsons 
Electric Co., Ltd. 

Mr. Maltby has been director and 
general manager of the Sloan Electrical 
Co., Ltd., one of the companies in the 
Edmundsons group, for some years 
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Mr. S. F. Steward 


Mr. E. H. Maltby Mr. N. G. Smith 
and in 1954 became a director of the 
parent company. 

Mr. Smith was appointed secretary 
of Edmundsons Electric Co. at the 
beginning of 1954 and later the same 
year was appointed a director of the 
company. Before joining Edmundsons 
he was a partner in the firm of 
John M. Winter & Sons, chartered 
accountants. 


Mr. T. A. Simpson, deputy general 
manager of the Marconi International 
Marine Communication Co., Ltd., is 
retiring at the end of this month after 
eleven years at the company’s London 
Office, first at Electra House and, since 
1951, at Marconi House, Strand. 

Mr. Simpson was educated at the 
Biuecoat School (King’s Hospital), 
Dublin, and in 1913 attended the 
Northern Wireless School, Dublin, in 
order to qualify as a radio officer. He 
joined the seagoing staff of the 
Marconi Marine Co. the same year, 
and served in various ships until 1917, 
when he was transferred to the shore 
staff and became an instructor in 
London. After holding a number of 
posts at home and abroad he was 
appointed deputy general manager in 
195]. 


Mr. W. H. McFadzean, chairman 
and managing director of British 
Insulated Callender’s Cables, Ltd., 
left London on r9th January by air on 
a round-the-world tour and expects to 
return to this country just before the 
end of March. During this tour Mr. 
McFadzean will visit B.I.C.C. group 
organisations in Pakistan, India, 
Singapore, Australia, New Zealand and 
North America. 


The annual E.D.A. Carnival was 
held in the Oxford Galleries, New- 
castle-upon-Tyne, on 11th January, 
when Mr. R. H. Davison, A.M.I.E.E., 
chairman, North 
Eastern Area, Electrical 
Industries Benevolent 
Association, and Mrs. 

Davison, received up- 
wards of 1,000 guests. 
The function again 
proved highly satisfac- 
tory, and during the 


Mrs. Crawford presenting 

a bouquet to Mrs. Davison. 

With them are (left) Mr. 

R. H. Davison and (right) 
Mr. A. J. Crawford 
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course of the evening over 150 prizes 
were distributed to the guests for 
various events. During the evening 
Mrs. Crawford, wife of Mr. A. J. 
Crawford, chairman-elect of the 
Northern Counties Area, E.I.B.A., 
presented a bouquet to Mrs. Davison. 


Mr. V. G. Ward has been appointed 
industrial representative with Downes 
& Davies, Ltd., at their Manchester 
branch, 72, Chapeltown Street, Man- 
chester, 1. Mr. Ward was with the 
General Electric Co., Ltd., from 1931 
to 1947, and served in the R.A.F. 
during the war. Until recently he was 
with Drake & Gorham (Wholesale), 
Ltd., with whom he served for ten 
years. 


Mr. E. R. Taylor, machine shop 
superintendent with A. Reyrolle & Co., 
Ltd., retired on 17th January after 
forty-nine years’ service with the com- 
pany. Mr. Taylor had been in charge 
of about 1,200 workers, who presented 
him with a silver salver as a mark of 
their esteem, and his fellow superin- 
tendents and assistant superintendents 
gave him a silver cigarette case 
and a tankard as well as an ornamental 
clock for Mrs. Taylor. 


Mr. W. E. Warrilow, M.I.E.E., who 
is well known to many of our readers, 
celebrated his eightieth birthday on 
15th January. 


The annual reunion of the staff of 
the former Edmundsons Electricity 
Corporation will be held on 12th April 
(6 for 7 p.m.) at the Café Monico, 
Piccadilly Circus, London, W.1. Mr. 
E. C. Mekie, who was secretary of 
Edmundsons at vesting date, will 
preside. Tickets (24s each) can be 
obtained from Mr. F. T. Scribens, 
Central Electricity Authority, Room 
425, Winsley Street, London, W.1, or 
from Mr. R. H. Sharman, C.E.A., 
Room 212, Bankside House, Sumner 
Street, London, S.E.1. 


On roth January Richard C. Gibbins 
& Co., Ltd., manufacturers of overhead 
electric cranes, and other types of lift- 
ing gear, gave a New Year luncheon 
at the Waldorf Hotel, London, to their 
principal customers. 


The annual luncheon of the Elec- 
trical Trades’ Commercial Travellers’ 
Association will be held on 15th 
February at the Connaught Rooms, 
Great Queen Street, London, W.C.2. 
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The annual dinner and dance of 
the Northern Ireland Centre of the 
Institution of Electrical Engineers was 
held on 11th January at the Grand 
Central Hotel, Belfast. Sir Gordon 
Radley, President of the Institution, 
and Lady Radley attended, and others 
present included Mr. D. S. Parry 
(chairman of the Centre) and Mrs. 
Parry, and the Lord Mayor of Belfast, 
Ald. R. J. R. Harcourt, and the Lady 
Mayoress. 


Twelve employees of the Brush 
Electrical Engineering Co., Ltd., 
Loughborough, who have completed 
fifty to fifty-seven years of service with 
the company, were recently presented 
with gold watches to mark the com- 
pany’s appreciation of their service. 
The presentation was made by Mr. M. 
Pattersfield, managing director. 


Mr. A. James, manager of the 
Mullard service depot in Birmingham, 
has been promoted to a post of special 
responsibility at the main Service 
Department at Waddon. He is 
succeeded at Birmingham by his 
former deputy, Mr. N. T. Bird, whose 
appointment became effective on Ist 
December. 


Mr. E. Bannister has been appointed 
a director of Davis & Timmins, Ltd. 
He has been with the company for 
over thirty-five years and during the 
last fifteen years has been chief 
engineer. 


OBITUARY 


Mr. William James Henry Patrick, 
London branch engineer of the 
Reliance Telephone Co., Ltd., died on 
8th January at the age of fifty-nine. 
Mr. Patrick had served with the com- 
pany for thirty-six years. He joined 
the Construction Department in 1920 
as a wireman, finally reaching the 
position of London branch engineer in 
charge of all installation and mainten- 
ance work in the South Eastern area. 


Mr. Allen West, chairman of the 
Reason Manufacturing Co., Ltd., died 
on 19th January in his eightieth year. 
Mr. West was a pupil of S. Z. de 
Ferranti from 1895 to 1900, and from 
1903 to 1908 was managing director of 
the Bridgwater. Electric Supply Co., 
Ltd., and the St. Austell Electric 
Supply Co. He founded Allen West 
& Co. in 1909 and was a director of 


At the |.E.E. Northern 
Ireland Centre dinner- 
dance. Left to right: 
The Lady Mayoress of 
Belfast ; Sir Gordon 
Radley (president, 
1.E.E.) and Lady 
Radley ; The Lord 
Mayor, Ald. R. J. R. 
Harcourt ; Mrs. Parry 
and Mr. D. S. Parry 
(chairman, 1.E.E. 
Northern Ireland 
Centre) 


that company and of Allen West 
(Canada), Ltd., until his resignation to 
make way for a younger man in 1953. 
Mr. West served in the Boer War 
commanding the 42nd Herts Imperial 
Yeomanry. In the 1914-18 war he 
was a captain in the sth Dragoon 
Guards. 


Mr. E. Hepworth—The death 
occurred suddenly on 20th January, at 
the age of sixty, of Mr. Elijah Hep- 
worth, chairman and managing direc- 
tor of Hepworth & Grandage, Ltd., 
and a director of Associated Engineer- 
ing Holdings, Ltd. He was also a 
director of Associated Engineering 
(Sales), Ltd. and Hepworth & 
Grandage (Yeadon), Ltd., and chair- 
man of the Leeds Piston Ring & Engi- 
neering Co., Ltd. 


Mr. Edward George Nicholson, late 
secretary of the Woking Electric 
Supply Co., Ltd., died on 19th January 
at the age of eighty-one. 


WILLS 


Mr. L. H. Bainbridge-Bell, M.C., O.B.E., 
one of the team of scientists under Sir Robert 
Watson-Watt who developed radar, and also 
concerned in the development of the cathode 
ray direction finder, who died on 7th August, 
left £9,633 gross (£9,558 net). 

Mr, B. H. Musgrave, a director of the Tele- 
graph Construction and Maintenance Co., 
Ltd., and Submarine Cables, Ltd., who died 
on ; 5th September, left £14,023 gross (£9,691 
net). 

Mr. B. E, Williams, former joint managing 
director of Turner and Newall, Ltd., and 
chairman of associated companies, who died 
on 4th October last, left £50,529 gross 
(£49,106 net). 

Mr. G. M. Wright, C.B.E., formerly 
engineer-in-chief of Marconi’s Wireless Tele- 
graph Co., Ltd., who died on 26th August, 
left £296 gross (£246 net). 

Mr. G. F. Cobham, A.M.I.E.E., formerly 
with the London Electric Supply Corporation, 
Ltd., who died on 22nd July last, left £9,525 
gross (£9,180 net). 

Mr. H. C. Wells, M.I.E.E., late engineering 
adviser to the chief engineer of the London 
Electricity Board, who died on 9th September, 
left £4,777 gross (£4,725 net). 

Mr. W. E. Clark, A.M.I.E.E., formerly 
manager of the Birmingham and Midlands 
territory of the English Electric Co., Ltd., 
who died on 30th August, left £14,092 gross 
(£13,578 net). 

Mr. A. B. Wishart, general manager and a 
director of Belling and Co., Ltd., who died on 
= May, 1955, left £9,608 gross (£6,652 
net). 

Mr. F. W. Shilstone, of Kennedy and 
Donkin, consulting engineers, who died on 
12th October, 1955, intestate, left £7,244 
gross (£2,859 net). 


Colour Television 


Demonstration 


Arrangements have been made to 
give a demonstration of colour tele- 
vision to members of both Houses of 
Parliament by the British Broadcasting 
Corporation. The demonstration will 
take place in the Houses of Parliament 
on Wednesday and Thursday next and 
the colour system will be that which 
the B.B.C. has been studying for some 
time and which was demonstrated last 
year to delegates of the International 
Radio Consultative Committee. 

The B.B.C. is at present making 
experimental transmissions by this 
system after programme hours on 
three evenings each week from the 
Crystal Palace transmitting station, and 
these can be received as black and 
white pictures on ordinary receivers. 
Special colour television receivers are 
being installed for the demonstrations 
at Westminster. These tests and 
demonstrations are a contribution to 
the comprehensive study of the 
problems involved in colour television 
transmission and reception, which is 
being made by the _ Postmaster- 
General’s Television Advisory Com- 
mittee. The introduction of colour 
television, as a public service, how- 
ever, must still be regarded as a thing 
of the future. 





Prices of Materials 


In the accompanying table we give 
the basis prices of the more impor- 
tant materials used in the electrical 





COPPER, H.C. Electro | ton £270 ros od 
Fire Refined 99:70% | ton £266 os od 
Fire Refined 99°50% ton £265 os od 

COPPER Tubes a Ib 2s 63d 
Sheet . - . | ton _ 
H.C. wire and strip . . | ton fii7 5s od 


ALUMINIUM ingots ton fe os od 


LEAD, English .. | ton £117 os od 

Foreign aA .. | ton £116 osod 
MERCURY . | flask £84 15s od 
TIN, block (English) . ton fies x os od 
= oe aan “4 Foreign | | ‘= 103 10s od 


BRASS "Pubes (solid 
drawn - 

gl 

PHOSPHOR BRONZE 
Wire ? ae 
PLATINUM 


RUBBER, No. 1 R.S.S. 
spot - ee 


Ib 2s 13d 
ton _ 
Ib 2s 103d 


lb 4s 34d 
oz £34 os od 


Ib 26d-26}d 











industry. The figures given are the 
selling prices and are those quoted on 
Tuesday last. 





Expansion in Nova Scotia 


The Nova Scotia Light & Power Co. 
is to increase its generating capacity 
by 340,000 h.p. in four stages over the 
next six years at a cost of about 
$37 million. The company now has a 
plant capacity of 175,000 h.p. (120,000 
h.p. thermal and the balance hydro). 
It reports that demand is more than 
doubling every seven years. 
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INDUSTRY AND THE HOUSE 


The New Ministry of Power 


By A. M. F. PALMER, A.M.LE.E., M.Inst.F., M.P. 


Attuoucu in many ways Mr. Harold Macmillan’s 
new Government is the mixture as before, the establish- 
ment of a special Ministry of Power took people by 
surprise. The dropping of Mr. Aubrey Jones and 
the substitution for him of Sir Percy Mills was also 
unexpected. Mr. Jones had yet to become easy as a 


performer at the despatch box, but as an administrator. 


with ideas—in spite of petrol rationing—it was clear 
already that he was leaving his mark. On both sides of 
the House of Commons there will be those who will 
sincerely regret his transition to another sphere of work 
after so short a run. 

I am sure the new Ministry in principle is a sound 
move. Much of the advantage that it was thought in 
the war years would be obtained from the creation of a 
comprehensive Ministry of Fuel and Power had been 
lost by subsequent developments. Among the reasons 
are that coal, electricity and gas have been made powerful 
autonomous corporations with their own Acts of Parlia- 
ment balancing their accounts and paying their way 
independently of each other; oil has become an increas- 
ingly important contributor to the country’s energy needs 
as an international industry with ramifications spreading 
far and wide; the mushroom growth of nuclear fission has 
created a separate empire bound up with military and 
strategic considerations. Under this system national 
energy policy has become vague and loose; capital alloca- 
tions have tended to result from weighing the power of 
rival pressure groups against one another without either 
genuine commercial considerations or honest planning 
deciding the issue. . By nationalising some of the fuel and 
power industries without really organising any of them, 
the country has tended, I think, in the last few years to 
have very nearly the worst of every world. The intro- 
duction of Sir Percy Mills is intended presumably to put 
all this right. 

However, I must confess I am startled at iron and steel 
being brought in under the already wide umbrella. Ample 
supplies of steel are essential for carrying through rapidly 
the nuclear energy construction programme, but it is also 
worth reflecting that while a Ministry can often be weak 
because it lacks full responsibility, it can also be 
weak because it has too much to do. 


Principle and Practice 


_ Any doubt about the change is not because of the 
principle but rather the immediate form it has taken. 
Sir Percy Mills (who goes to the Lords) comes into the 
Government with a great reputation behind him as an 
industrial administrator and a shrewd man of business. 
However, in our system of government these qualifica- 
tions do not always help. In the detached atmosphere of 
their Lordships’ House things may be a little easier for 
the apprentice politician, but even there the precedents 
provided by Lord Alexander (an eminent soldier) as 
Minister of Defence and Lord Leathers (also an indus- 
trialist) as one of Sir Winston Churchill’s now forgotten 
“ overlords ” are not very encouraging. To the outsider 
it must seem an attractive and a common-sense idea to 
bring to the talkative theoretical world of politics a man 


of action who will “ cut the cackle and get on with the 
job.” But this is to make the assumption that public life 
can be reduced to organisation and administration. In 
fact, the Cabinet room is never a board room, and Parlia- 
ment never a workshop. The “ non-political” Minister 
often finds himself ill at ease when faced with the subtle 
half-tones of parliamentary life instead of the plain blacks 
and whites to which he is accustomed. 

I am doubtful in any case if Members on both sides 
of the House of Commons who follow fuel and power 
matters are going to be content for long to accept a 
situation where the Minister ultimately responsible for 
coal, electricity, gas, nuclear fission, oil and iron and steel 
is removed one stage from them. By the appointment of 
Mr. Maudling, wearing the Paymaster General’s hat, the 
Prime Minister has adroitly done something to offset 
the criticism that will certainly be heard as soon as the 
House reassembles. Yet able and knowledgable as Mr. 
Maudling undoubtedly is, the admission that he will have 
to put the point to his “ Right Honourable Friend” in 
“the other place” will fast fray the Members’ nerves. 
And it is no good supposing that the subjects mentioned 
are non-controversial ! 


Pattern of Ministerial Responsibility 


The changes in the organisation of electricity supply 
that the new Bill, now at the Committee Stage, brings 
about can be seen to fit fairly well into the new pattern 
of ministerial responsibility taking shape. The new 
Minister may find it now a simpler matter to exercise his 
special responsibilities for the nuclear energy programme 
through a central generation board uninhibited by 
administrative and financial thought for the rest of the 
electricity supply industry. It is no longer denied that 
there have been differences of emphasis between the 
Central Electricity Authority and the Atomic Energy 
Authority about the number of nuclear power stations in 
relation to coal-fired stations to be constructed over the 
next decade or so. 

The issue seems to be whether the more restricted 
outlook of the electricity supply industry is to be the 
guide, or whether broader national considerations are to 
decide. Atomic power stations cost roughly twice as 
much to build as conventional plants and to obtain 
economical operation must be run as base-load stations. 
Hence the C.E.A. have naturally hesitated a little before 
saddling themselves with enormous capital charges for 
stations likely to be inflexible in use. On the other hand, 
the nuclear fission enthusiasts—and, I suspect, the 
Government—have countered this by pointing out that 
capital investment in coal-fired power stations does not 
stop at that; a heavy parallel investment has to be 
made in mining to provide the fuel. Also, the critics 
suggest, the electricity supply industry should get cver 
their base-load difficulty by adopting tariffs to encourage 
improved load factor. In all this two points stand out: 
Britain will have a lot of electricity much sooner tan 
was expected from nuclear fission; the traditional barriers 
between energy forms are likely to become less cle rly 
defined in the time ahead. 
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Nuclear Power 


WORK ON NEW STATIONS BEGINS AT BRADWELL AND BERKELEY 


Ar Bradwell, Essex, last Friday a party of atomic 
scientists, engineers and the Press assembled to witness 
the inauguration of the nuclear power station which is to 
be erected there for the Central Electricity Authority by 
the Nuclear Power Plant Co., Ltd. 

The proceedings were opened by Sir Claude Gibb, 
F.R.S., chairman of the company, who welcomed Lord 
Citrine, chairman of the C.E.A., and praised the Authority 
for its remarkable 
achievements in 
overcoming the 
power plant short- 
age which it in- 
herited when the 
electricity supply 
industry was 
nationalised. It had 
shown faith and 
courage in the 
future of nuclear 
energy two years 
ago, long before 
the Calder Hall 
station had shown 
the wisdom of its 
decision and before 
the Suez affair had 
shown the danger 
of over- reliance 
upon imported oil. 

It had been said 
that the Atomic 
Energy Authority 
had not allowed 


Sir Claude Gibb presents a miniature 
bulldozer to Lord Citrine after the cut- 
ting of the first sod at Bradwell 


industry to participate in the industrial development of 


nuclear power. That was completely untrue; those 
sections of industry capable of making any contribution 
were given the opportunity ten years ago. But many 
were too busy or short of the necessary technical staff, 
while others had neither the vision nor the faith. 

Bradwell would be followed by bigger, but not neces- 
sarily better, nuclear power stations. He maintained, as 
a challenge, that Bradwell would be the first “ truly 
economical nuclear generating station in the world to go 
into regular commercial service.” He hoped that in less 
than four years’ time the formal opening ceremony would 
take place. 

Sir Claude said that such work could be carried out 
only by a co-ordinated group of specialist companies. 
The Nuclear Power Plant Co., consisting of eight com- 
panies, had its own design and construction organisation 
which would use the manufacturing capacity of those 
firms in Great Britain competent to design and produce 
with the requisite quality the component parts of a 
complete nuclear power station. For overseas contracts 
the suitable manufacturing capacity of the countries con- 
cerned would be used, but the basic design and super- 
vision of construction must be carried out by experienced 
specially-trained engineers and scientists. 

At Sir Claude’s invitation Lord Citrine mounted a 
bulldozer and with it cut the “ first sod ”—a strip of turf 
about fifty yards long. 


Returning to the large hut which had been hurried on 
especially for the occasion by the site contractors, Sir 
Robert McAlpine & Co., the party was addressed by Lord 
Citrine who spoke of the nation’s future power needs and 
the way in which they could be met. He said that recent 
events had shown the importance of not placing too much 
reliance on oil supplies to meet the 17 million ton shortage 
of coal which the Authority expected by 1965, but the 
Authority was to use oil equal to some 9 million tons of 
coal a year. 

The White Paper of February, 1955, proposed the 
building of twelve nuclear power stations by that year, 
with a total output of 1,500-2,000 MW. That would 
still leave a gap equivalent to three or four million tons 
of coal a year. It was therefore plain that unless they 
were to import more oil the atomic power programme 
must be expanded. 

Already the stations now to be constructed would be 
much bigger than the 125 MW anticipated in the White 
Paper. The Bradwell station would have a guaranteed 
net output of 300 MW, but Sir Claude Gibb had told him 
that the maximum capacity of the installed plant would 
be 390 MW. That would allow for the consumption of 
auxiliary plant and give a margin to enable advantage to 
be taken of probable improvements in the heat output 
of the reactors. There was little doubt that in two or 
three years’ time it would be possible to design 500 MW 
stations. 

It was fairly certain that the nuclear energy programme 
would be more than doubled and possibly trebled, 
although it might not be necessary to add more than a 
few stations to the twelve originally planned. The C.E.A. 
was working in close association with the Atomic Energy 
Authority and the Ministry of Power and an announce- 
ment by the new Minister, Sir Percy Mills, as to the 


Aerial view of the Berkeley site taken on I 5th January, seven 
working days after the contractors had moved in 
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national requirements was awaited. Although the cost 
per kW of nuclear stations was more than double that of 
the latest “conventional” stations the operating costs 
would be lower and it was probable that the price of 
energy would not be much higher. 

After pointing out how much more plant was com- 
missioned in the United States than here, Lord Citrine 
said that we could not afford breakdowns of power plant 
and the electricity supply industry should not be expected 
to take undue risks. Nuclear power was as yet compara- 
tively untried. Although ultimate success was certain, 
would it not be prudent to regard these earlier nuclear 
stations as being additional to, and not in part replace- 
ment of, the full normal programme of conventional plant? 

The two groups building the C.E.A.’s first two nuclear 
stations were both getting off the mark at about the same 
time. He hoped that a spirit of friendly rivalry would 
animate the two groups to enable the public to have the 
benefits of the new stations even earlier than the scheduled 
date—the winter of 1960-61. 

The party at the ceremony and a subsequent luncheon 
included Sir Edwin Plowden and Sir Christopher Hinton 
of the U.K.A.E.A., Sir Frank Foster (chairman, Essex 
County Council), Mr. R. McAlpine, Mr. J. Eccles (deputy- 
chairman (operation), C.E.A.), Mr. F. H. S. Brown (chief 
engineer, C.E.A.), Mr. C. T. Melling (chairman, Eastern 
Electricity Board), Mr. W. N. C. Clinch (controller, 
Eastern Division, C.E.A.), Mr. J. S. Pickles (chairman, 
South of Scotland Electricity Board) and Mr. H. H. 
Mullens (A. Reyrolle & Co., Ltd.). 

At Berkeley, on the estuary of the River Severn in 
Gloucestershire, where the A.E1.-John Thompson 
Nuclear Energy Co., Ltd., and the associated civil 
engineering contractors, Balfour, Beatty & Co., Ltd., and 
John Laing & Son, Ltd., are building a station with a 
capacity of very nearly 300 MW, a start was made on 
7th January and the station is expected to be completed 
in about 34 years. It will save some one to two million 
tons of coal a year. 

A new 22ft wide road has been constructed by the 
County Council from Berkeley to the site, a distance of 
13 miles. Erection of the site offices and the labour camp 
has begun. Initially, the camp will accommodate 600 
workers but it can be extended if necessary. Bungalows 
for married quarters are also being provided. 

Most of the site is below the flood level of the river 
and will be filled in to 2ft above flood level. To carry 
away water from the deep excavations for the reactors, 
turbine hall and pump house, these are being surrounded 
by a series of boreholes into which submersible pumps 
will be lowered. A start has been made on dewatering 
the site of the turbine house excavation. 





Metal Corrosion 


IN a paper presented to the Institution of Civil Engineers 
recently Dr. W. H. J. Vernon said that metallic. corrosion 
was costing the United Kingdom about {£600 million 
annually, and without prejudice to existing research centres 
a corrosion research station on a truly national basis should 
be set up to tackle the indisputably national character of the 
problem. The indirect costs of breakdowns in industry 
from such items as a perforation in a tube in a power 
station’s condenser caused by corrosion were incalculable. 
Amongst all the errors of design the most common was 
still that of coupling together dissimilar metals or alloys 
without regard to their nature or to the consequences that 
might follow when the assembly went into service. Greater 
attention should be paid to the costs of corrosion control 
and an increasing aggregate cost was a healthy trend so long 
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as it reduced the total costs of corrosion both directly and 
indirectly. 

Combating corrosion by a system of electric currents 
known as cathodic protection was one of the most promising 
fields for development. Not only could it prevent corrosion 
when installed from the start, but one expert had shown 
how in bitumen coated steel water pipes where leaks hac 
developed it was found to suppress these. In the seven pre- 
vious years there had been 25 leaks each of which had cos: 
about £500 to repair, including the cost of interruption of 
operations, while it would have cost between £60,000 and 
£70,000 to replace the pipes. Cathodic protection was 
installed at a cost of £2,800 and protection was now assured 
for a running cost of £60 a year. 





Training of Graduates 


A REPORT on the training of graduates has been pre- 
pared by a Joint Committee on Practical Training of the 
Institution of Electrical Engineers which is representative 
of the main branches of the electrical engineering industry 
and includes representatives of the Radio Industry Council 
and the British Electrical and Allied Manufacturers’ Asso- 
ciation. This supersedes the report which covered the 
training of both graduates and student apprentices pub- 
lished by the I.E.E. in 1947. 

Experience has shown that it is desirable to examine and 
revise some of the recommendations made in 1947. The 
present report constitutes the first of two stages and deals 
with the training of graduates, who, after a full-time edu- 
cation in engineering or science at a university, college of 
advanced technology or regional college, aim to complete 
their preparation for positions of responsibility as potential 
professional electrical engineers. A further report will be 
published in due course dealing with the training of pro- 
fessional electrical engineers by student apprenticeship. 

It is recommended that the report should be used as a 
guide to the necessary basic requirements for the training 
of graduates. Two schemes of training are put forward for 
the manufacturing branch of the industry, a third scheme 
covers the requirements of operating concerns and a fourth 
applies to the training of electrical engineers in research 
establishments. 

The report contains a summary of typical programmes 
for graduates in training in the following branches of 
industry: Manufacture of heavy electrical plant and equip- 
ment; manufacture of light electrical equipment; research 
establishments; British Broadcasting Corporation; Central 
Electricity Authority; Area Electricity Boards; and the 
National Coal Board. 

The report may be obtained from the Institution of Elec- 
trical Engineers, Savoy Place, London, W.C.2, and costs 2s. 





U.H.F. Breakdown 


THE term ultra-high-frequency (u.h.f.) breakdown is used 
when the frequency is so high that the amplitude of to-and- 
fro drift movement of the electrons is less than the distance 
separating the electrodes, even at breakdown stress. Only 
a limited amount of work has been done on the apparently 
simple case of a gas confined between plane parallel elec- 
trodes at pressures above a few millimetres of mercury. Pim 
measured the breakdown stress of air up to atmospheric 
pressure at frequencies in the hundred-megacycle region. He 
found an abrupt decrease in breakdown stress as the gap- 
length was increased, corresponding to the attainment of 
u.h.f. conditions. For further increases of gap-length the 
breakdown stress remained constant. This constancy is at 
variance with theory but the results might have b:en 
attributable to the short free life of an electron in air. An 
E.R.A. report, Ref. L/T343, “ Ultra-High-Frequency Break- 
down in Irradiated Parallel Plate Gaps,” by W. A. Prowse 
and P. E. Lane (price 12s 6d), is concerned with measure- 
ments of u.h.f. breakdown stress in various polyatomic gases 
using a simple parallel-plate electrode system. 
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MANUFACTURING PROGRESS’ IN 


1956 








The General Electric Co., Ltd. 


Ox 13th December last an order was placed with the 
G.E.C.-Simon Carves Atomic Energy Group by the South 
of Scotland Electricity Board for building the world’s 
largest atomic power station. Apart from its importance 
in the development of electricity generation by atomic 
power on a commercial scale, the contract for this 360 MW 
station probably exceeds in value and scope any other 
single contract hitherto placed with a British industrial 
organisation. 

During 1956 the G.E.C. commissioned nearly 500 MW 
of plant, as compared with last year’s record of 410 MW. 
This total includes six 60 MW sets, five for the Central 
Electricity Authority and one for the Supply Commission 
of South Africa, and three 30 MW sets. A further 
extension to the power station at Bloemfontein has been 
completed with the installation of two 10 MW sets. 
Consideration of large reheat turbines has resulted in 
designs of 200 MW and 275 MW capacity in a single 
line at 3,000 r.p.m., also 200 MW in a single line 
at 3,600 r.p.m. for 60 c/s systems. A set of 550 MW 
rating arranged in two 3,000 r.p.m. lines of equal power 
is under examination. A 15 MW set has been ordered 
for the Dounreay nuclear power station to operate with 
steam conditions of 150 lb/sq in and 518 deg F. Investi- 
gations have been made of direct cooling for the stator 
windings of large turbo-alternators. 

Four 130,000 cu ft/min turbo-blowers for Durgapur 
steelworks in India have been ordered. The first two of 
eight sets comprising a 352,000 h.p. compressor plant for 
the Ministry of Works are now being erected on the test 
pits at Erith. At the Ravenscraig works of Colvilles, 
Ltd., Motherwell, the power house plant is now being 
commissioned. A motor-driven compressor of 25,000 
cu ft/min capacity has been commissioned at the Rusten- 
burg Platinum Mines, South Africa. 

Full advantage is being taken of the electronic digital 
computer in the design of power transformers of the high 

H 


s 


ratings required to-day. During the year large trans- 
formers with ratings of 36, 45 and 72 MVA and totalling 
over 650 MVA have been supplied to the Central Elec- 
tricity Authority. 

The range of 132 kV oil circuit-breakers has been 
extended to include units capable of interrupting 5,000 
MVA._ The tank, bushings and mechanism are identical 
with those of the 3,500 MVA type, the increased breaking 
capacity having been achieved by designing new contacts 
and arc control pots. The main components are common 
to both the 3,500 and 5,000 MVA breakers so that units 
of lower breaking capacity already in service can easily 
be up-rated. The second and final stage of the new heavy 
current test plant at Witton has been completed. In 
addition to tests on protective gear, it is now possible 
to carry out tests of breaking capacity, heating, and 
mechanical strength on a variety of switchgear and 
fusegear. 

A new auto-reclose relay has been produced to provide 
high-speed initial reclosing of oil circuit-breakers fitted 
with spring-closed mechanisms. It may be used alone 
as a single-shot high-speed recloser or, in conjunction 
with a standard timer, as a multi-shot recloser. In the 
latter application, the first reclose takes place at high 
speed and the predetermined number of subsequent shots 
is effected as soon as the mechanism has been recharged 
by the automatic spring charging motor. 

An example of the growing application of grid- 
controlled rectifiers to large variable-speed d.c. motor 
drives is the installation of 12-phase, 2,150 kW, 850 V 
equipments for supplying the 1,500 h.p. main stand 
motors of a 3-stand medium-section mill at the Cleveland 


The title pictures show (left) fully automatic 3,000 h.p. G.E.C. mine 
winder at Cwm Colliery and (right) turbo-alternators in the new 
extension to the Bloemfontein power station 














































New temper mill at the Velindre works of the Steel Company of Wales 


Works of Dorman, Long (Steel), Ltd. The method of 
grid control is similar to that used successfully on printing 
press drives, enabling precise inching and crawling speeds 
to be obtained. The servo-amplifier is partly magnetic and 
partly electronic and includes current limiting features. 

Three crushing and washing plants are to be installed 
in the period 1958-60 for exploiting a manganese ore 
deposit in British Guiana, worked by the African 
Manganese Co. (Mines Management), Ltd. The planned 
output is 30,000 long tens of manganese concentrates a 
month. A new iron ore concentration plant of the Sierra 
Leone Development Co., Ltd., at Marampa will incor- 
porate equipment of particular interest in that Humphreys 
spirals will be used to carry out the concentration process. 
Plant completed during the year includes a heavy-duty 
pan feeder for a cement works, where it will feed hard 
mountain limestone to a 42in gyratory crusher. The 
ultimate capacity of the machine will be variable between 
200 and 600 tons/hr. 

Since a 1,100 h.p. mine winder incorporating the 
G.E.C. patented a.c. speed control system was installed 
at Avon Colliery some two years ago, orders have been 
placed for a further thirteen. Ten of these are now in 
service, including the fully automatic 3,000 h.p. skip 
winder at Cwm Colliery. An automatic rope creep 
compensator has been developed for single-rope or multi- 
rope friction winders. For automatic speed control, 
particularly during the deceleration period, a new system 
has been devised using a geared potentiometer in place 
of cam controllers driven from the winder shaft. Since 
the introduction of the new design of transportable mining 
substation, some 130 equipments totalling over 24 MVA 
have been supplied for British coal mines. 

Cwm Colliery, in South Wales, has recently seen the 
commissioning of the two-hundredth coal preparation 
plant for the National Coal Board. This plant is for 
preparing coal for the manufacture of metallurgical coke, 
and it is anticipated that the saleable output will even- 
tually rise to around 5,000 tons a day. There is growing 
appreciation of the advantages of iron ore blending 
plants, and during the year orders have been received for 
plant of this type for Belgium and India as well as home 
orders for a new installation and an extension to an 
existing one. 

The use of magnetic amplifiers in the control of steel- 
works and industrial drives is becoming increasingly 
popular. Drives for three continuous electrolytic tinning 
lines at present being supplied to the Steel Company of 
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Wales make extensive use of this type of equipment for 
the co-ordination of a large number of helper roll drives 
and also for build-up and tension control of the reel drives. 
As a result of the performance of the temper mills at the 
Trostre works of the Steel Company of Wales, contracts 
were placed for the drives of two further mills for the 
Velindre works. These mills, built by Davy United, Ltd., 
are now in commission. Among overseas contracts, 
orders have been received for main and auxiliary driving 
motors, converting plant, power rectifiers and control gear 
for a 1§-stand Morgan continuous merchant mill at 
Durgapur steelworks in India. 

A contract has been received by Pirelli-General Cable 
Works, Ltd., for the manufacture in England and the 
installation in Australia of approximately 3,500 yd of 
330 kV single-core 0-325 sq in copper conductor, oil-filled, 
lead-sheathed cable for the T.1 power station in the 
Tumut River Valley for the Snowy Mountains hydro- 
electric scheme. In British Columbia the installation 
has been completed of a further 6,000 ft of 301 kV oil- 
filled cable for the Kemano-Kitimat project of the 
Aluminum Company of Canada. At home, orders are 
in hand for the manufacture and installation of three-core 
132 kV oil-filled cables for the Yorkshire, Eastern and 
Southern Divisions of the Central Electricity Authority. 
A special section has been formed in the Overhead Lines 
Department of the works at Eastleigh which will be 
responsible for overhead line equipment for railway 
electrification. 

Turning to electric traction, the Liverpool Street- 
Southend electrification of the Eastern Region, British 
Railways, was inaugurated and the 32 new four-coach 
multiple-unit sets for which the G.E.C. supplied the 
electrical equipment went into service on 31st December. 
For the Euston-Watford service of the London Midland 
Region, 57 equipments for 600 V d.c. three-coach sets 
are in course of delivery. A repeat order was received 
during the year for 45 power equipments for British 
Railways standard 350 h.p. diesel-electric shunting loco- 
motives. Power equipments are in course of manufac- 
ture for ten 1,000 h.p. main-line and ten 800 h.p. branch 
line diesel-electric locomotives for British Railways. An 
order from the London Transport Executive for 32 


.motors (80 h.p. continuous rating) for new prototype 


tube trains is being completed. Thirty trolley-bus equip- 
ments with automatic acceleration and rheostatic braking 


One of the 32 four-coach multiple-unit train sets for the Liverpool 
Street-Southend service of the Eastern Region, British Railways 
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have been ordered through British United Traction, Ltd., 
for Glasgow Corporation. 

Contracts were placed during the year with the Siemens 
& General Electric Railway Signal Co., Ltd., for signalling 
at the eastern approach to the new Temple Mills marshal- 
ling yard, Stratford, and at Huddersfield Station. Over- 
seas, the centralised traffic control installation on the 
Livingstone main line of the Rhodesia Railways was 
further extended, some 70 miles being now in operation. 

In the marine field two 2,000 s.h.p. diesel-electric 
propulsion equipments are in hand for fish factory 
trawlers now being built by William Simons & Co., Ltd., 
for Christian Salvesen & Co., Ltd., and a repeat order 
has been received for a further diesel-electric pilot vessel 
for the Mersey Docks and Harbours Board. The Royal 
Research Ship fohn Biscoe, with National diesel engines 
and G.E.C. propulsion and auxiliary power equipment, 
sailed for duties with the Falkland Islands Dependencies 
Survey in the Antarctic on 26th November. 

The range of catering equipment for airliners has been 
extended by the addition of a coffee-making machine 


The discussion at the Institution of Electrical Engineers, 
of the paper on electricity in modern commercial horti- 
culture which was presented by C. A. Cameron Brown 
and A. W. Gray on 17th January and reported in the 
Electrical Review of 18th January, was opened by Mr. 
G. Sparkes (A. G. Sparkes, Ltd., West End Nurseries). 
Support from the electrical industry in experimenting, he 
said, would greatly assist the grower. Much expense and 
time was involved in growing plants under new methods, 
added to which was the lack of knowledge on the part of 
growers of the use of electricity in that connection. More 
frequent meetings between the horticultural and electrical 
industries would present great possibilities. 

His nurseries had installed equipment for heating fine 
grit which had speeded up the rooting of chrysanthemums. 
It was hoped to install automatic means of misting to 
increase this rapidity in which electricity would be of real 
help. The advantages of the use of electricity in horticul- 
ture were by no means exploited sufficiently. 

Mr. R. Marshall (North Western Electricity Board) 
expressed the view that the authors need not be despon- 
dent regarding the use of in situ soil warming. Forty 
nurseries in the north west now used basic soil warming. 
Indifferent results experienced in some parts of the 
country were probably due to some over-riding factors 
rather than to any inherent defect in the original idea. 

Mr. E. R. Hoare (National Institute of Agricultural 
Engineering) said that in comparisons between electrical 
systems and other methods of heating, such as steam, 
electrical systems were not viewed favourably; but that 
was no reason for the electrical engineer to become 
despondent. His job was to provide equipment which 
best suited the situation, and he could make very good 
control equipment for high-speed hot water and steam 
heating. He was not doing that at the moment at all well. 
There was a tendency for electrical engineers to feel that 
they had to sell electricity all down the line when in fact 
they often had to provide good all-round equipment which 
fitted in with the general running of the whole establish- 
ment. 

Mr. A. E. Canham (E.R.A.) said that when an electrical 
cevice or technique failed to be taken up, it was seldom 
because it would not achieve the desired result, but 
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enabling fresh coffee to be prepared for passengers. 
Equipment supplied for the new Viscount 802 airliner 
includes multi-lamp spotlight units for individual lighting 
at passenger seats. Air-circulation ovens, heated beverage 
containers and other G.E.C. items now standard in 
B.O.A.C. aircraft are being supplied for the Corporation’s 
Boeing 707 four-jet airliners and for the Douglas D.C.7. 

As regards lamps and lighting, an “Osram” 4ft 
reflector tube has been added to the existing fluorescent 
range, and incandescent lighting has seen the introduction 
of the “‘ Osram ” pink pearl lamp to meet the demand for 
a softer light for domestic use. Further improvements 
have been made in the new starterless “C” type gear 
for fluorescent tubes, while a new design of optikon in a 
main-road lantern for 250 W or 400 W mercury lamps 
exploits for the first time the advantages of placing the 
light source at a large angle to the refracting surfaces on 
the enclosing bowl. New aerodrome lighting equipment 
includes a high-intensity angle-of-approach indicator 
with 2 kW lamp which makes this landing aid available 
in bad visibility or daylight. 


Modern Commercial Horticulture 


because its cost was too great in relation to the results 
obtained. Electrical methods were essential for efficient 
horticulture, and more would be seen of them if they were 
economic in application. 

Lower loadings per unit length were needed for mains- 
voltage cables for propagating. A cable rated at 3-75 
W/ft needed to be spaced at gin to give a loading of 
5 W/sq ft and that spacing was too great to give uniform 
heating under the shallow conditions of a propagating 
bench. A rating of 13 to 2 W/ft would be much more 
satisfactory. 

Mr. F. E. Rowland (General Electric Co., Ltd.) 
inquired about the economies effected by double casing 
glasshouses with polythene film. That appeared to be a 
very promising innovation and had been carried a step 
further by the construction of at least one experimental 
installation in which, in the place of glass, double poly- 
thene film had been used, which should show great 
economy in construction and heating. 

Supplementary lighting for irradiation was now exten- 
sively used and some growers had been able to recover 
the cost of an installation in the first season due to the 
increased price obtained for an early crop. Although 
there were considerable technical difficulties in applying 
electric power to cultivation, it was such an important 
application from the strategic, utilisation and electricity 
consumption and equipment aspects, that no possibility 
should be left unexplored. 

Mr. H. R. J. Baigent (Southern Electricity Board) 
suggested that the ever increasing costs of solid fuels, the 
vulnerability of oil supplies, and the advent of nuclear 
energy were all favourable to the use of electricity. For 
that reason, the industry would be well advised to 
anticipate the future by giving more attention to the best 
ways and means of space heating by electricity in glass- 
houses, and to new ideas and methods. 

A most promising proposition might be to equip a glass- 
house with plastic roller blinds to give at will—possibly 
automatically—either shading or heat insulation, and to 
provide the heating by a combination of intermittently 
charged thermal storage heaters and fan heaters. 

Contributions to the discussion were also made by Mr. 
Martin Harvey, Mr. E. C. Claydon and Mr. W. L. Hearle. 




































































160 


LE?TTERS TQ THE 





ELECTRICAL REVIEW 25 JANUARY 1957 


EDIvok 








Letters should bear the writers’ names and addresses, not necessarily for publication. 
Responsibility cannot be accepted for the opinions expressed by correspondents. 





Protective Multiple Earthing 


I HAVE read the account of Mr. S. J. Emerson’s address 
to the Association of Supervising Electrical Engineers in 
the Electrical Review of 18th January with great interest, 
especially his suggestions regarding the improvement of 
both technique and equipment for voltage-operated pro- 
tection. With all deference to Mr. Emerson’s wide 
experience, however, I would question if the diagram of 
an “improved” method of connection for an earth- 
leakage circuit-breaker should be accepted without serious 
consideration. 

As the speaker emphasised, the great danger associated 
with protective multiple earthing is the possible loss of the 
neutral, by breakage or disconnection, whilst short- 
circuiting of the lines may also introduce danger by 
imposing a potential on the neutral. The device shown 
in the diagram would be put out of action by either of 
these occurrences, as it apparently relies upon the supply 
voltage for operation, and if this should be absent or 
seriously reduced to any considerable extent there would 
be no power available to trip the device. 

‘Whilst agreeing that the possibility of neutral line 
breakage is remote, individual building services often 
suffer in this way, and with a fault from the phase in 
existence no isolation could be expected with the circuit 
shown in the diagram. It has always been the writer’s 
view that effective protection by voltage-operated devices 
must be dependent upon one thing alone, the one factor 
that is sure to be present—leakage potential. Dependence 
upon an intact main supply introduces a risk of failure. 

Canterbury. T. C. GILBERT. 


“The Rate for the Job” 


YOUR leading article of 11th January in which you draw 
attention once again to the inadequate salaries of Elec- 
tricity Board chairmen and deputy chairmen, and to the 
damaging effect these low salaries have on the remunera- 
tion of senior technical and management staff, will be 
applauded by all who recognise the industry’s importance 
in the nation’s economy. 

The immediate effect of the low remuneration fixed 
for chairmen and deputy chairmen is, of course, upon 
the chief officers who serve them. Their depressed 
salaries in turn restrict those of assistant chief officers, 
who are necessarily experienced men, well qualified in 
their particular technical or professional branch—the very 
men for whose services industry generally is prepared to 
bid high. 

The effect of salary compression goes much farther, 
however, extending also, for example, to the higher 
clerical, administrative, accounting, legal, and commercial 
staff in the middle ranges who bear much of the responsi- 
bility for the present efficiency of the industry, and upon 
whose retention its future efficiency so largely depends. 

“If we pay the personnel less than they can get in 
private enterprise,” Sir Keith Joseph warned the House 
of Commons on 17th December, “ the whole of this multi- 
million pound enterprise to rescue our fortunes will be 
jeopardised for the skimping of salaries.” The appoint- 











ment of a Minister of Power seems to indicate that the 
Prime Minister has recognised that the power industries— 
in the words of The Times—are “ one of the main keys 
to Britain’s economic future.” It is to be hoped that 
this recognition will lead to a more realistic view of the 
salaries position. 


London, N.W.1. ALEC SPoor, 


Public Relations Officer, 
National and Local 
Government Officers’ Association. 


Advice on Studies 


THE letter in your correspondence column in the issue 
of 11th January, 1957, from Mr. L. Landon Goodman, 
states 
“It sometimes happens that a man—not necessarily a 
young man—who wishes to progress in his career does not 
know where to obtain advice on the courses of study which 
he should take ” 


May I point out that the principal or head of the 
Department of Engineering in a major or regional College 
of Technology is often able and always willing to provide 
such advice and guidance about suitable studies to any 
young or not-so-young man or woman who will take steps 
to consult him. 

In view of the pressing necessity to develop all the 
talent in our population this is a matter of grave public 
concern and the availability of this kind of public service 
from the College of Technology cannot be too widely 
known. 

In view of the changes in the requirements of the major 
engineering institutions, those members whose knowledge 
of the requirements is not recent and complete, should be 
cautious in advising their engineering colleagues or juniors, 
who are likely to act without checking the suitability of 
the course of action recommended by their seniors. 

Sheffield, 1. H. W. Hopson, 

Head, 
Department of Engineering, 
Sheffield College of Commerce and Technology. 


Beyond the Motor Coupling 


BY the substitution of “ transmission gear ” (para. 2) and 
“transmission system” (para. 4) for my own word 
“drive” in my letter in the Electrical Review of 4th 
January you have inadvertently altered the meaning of 
the letter. The word “ drive ” was used throughout my 
letter in its more general meaning of “ motor load,” and 
since it is the total inertia which is significant the 
apparently deliberate omission of the inertia of the driven 
machine falsifies my conclusions. The “stored energy ” 
referred to was of course the total stored energy, and the 
inertias and speeds of the motor, the transmission system 
and the driven machine must all be taken into account. 
Edinburgh, 12. J. GrirFin, A.M.I.E.E. 
[We cannot agree that the word “drive” has a general 
meaning of “motor load.” Long experience indicates tat 
the generally accepted meaning of “ drive ” is the motor and 
the power transmission system.—Editors, Electrical Review.] 
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New Export and Import Lists* 


Major Changes in 1957 


Twrorranr new or amended headings, under which 
goods have to be entered for statistical purposes with 
H.M. Customs and Excise, came into effect on Ist January. 
In the Export List probably the most welcome addition 
to the new headings is that in respect of electric wiring 
accessories; in the Import List some headings have been 
deleted altogether, among which may be mentioned 
telegraph and telephone cables and wires; signalling 
apparatus; and telegraph and telephone testing equip- 
ment. Other headings have been contracted or expanded. 
Abridged lists of the more important amendments are 
appended. 

As the Customs and Excise Department so often remind 
us, the importance of accuracy in the compilation of 
overseas trade statistics cannot be overstressed. Since 
our overseas trade figures, such as those published 
regularly in the Electrical Review and other journals, are 
compiled from information submitted by individual 
importers and exporters a responsibility rests on everyone 
who engages in export business to ensure that the relevant 
information is given on the appropriate specification or 
shipping bill. Particular attention should therefore be 
paid to the following requirements: 


Goods must be described in accordance with the 
appropriate classification prescribed in the Import or 
Export Lists. The technical or trade names and 
descriptions under which the goods are ordinarily 
bought or sold must be given. It is not sufficient to 
show catalogue number only. The quantities in terms 


FROM A CORRESPONDENT 


of the unit or units shown in the Import or Export 
Lists must be given. Where a weight unit is specified 
the net weight of the goods, i.e., exclusive of packings 
and wrappings, is required. The value must .conform 
to the definition prescribed in the Import or Export 
Lists. (For imports the c.i.f. value, excluding duty, is 
required; for exports the f.o.b. value.) If exports are 
not wholly of United Kingdom manufacture, particulars 
must be given of any process which the goods have 
undergone in this country. 


Certain penalties are prescribed for not rendering 
promptly correct customs entries, or for giving incomplete 
or false descriptions of the goods. In practice these 
penalties are seldom imposed since H.M. Customs rely 
on the good faith and co-operation of traders and manu- 
facturers. 

As the exports and imports of the electrical industry— 
in common with those of other industries—have expanded 
in volume and variety so have new headings been 
added or existing headings subdivided. The general 
criteria governing the adoption of new headings are that 
the descriptions are readily identifiable, that the trade in 
the product is substantial, and, in the case of subdivision, 
that the resulting headings or subheadings will themselves 
represent substantial quantities. The classifications for 
imported and exported goods are not necessarily identical. 





* Import List, 1957, No. 31 (Sale), price 4s 6d. Export List, 
1957, No. 33 (Sale), price 4s. H.M. Stationery Office. 








NEW AND AMENDED HEADINGS IN EXPORT LIST 


Division 16.—Electric Machinery, 


Apparatus and Appliances lighting, complete. 


Bulbs, arc lamps and tubes for electric 
(The new subdivision 


Apparatus for radio, television and radar. 
(New heading—see below.) 


Apparatus for telegraphy and telephony. 
(New heading. This, and the heading 


Generating sets and generators—Driven 
by compression ignition (including alterna- 
tive fuel) engines. (The previous descrip- 
tion was diesel-driven.) 


Transformers for lighting, heating and 
power (including coils)—Not exceeding 
7,500 kVA. Exceeding 7,500 kVA. (The 
former heading had no rating subdivision.) 


Other radio and television apparatus, 
not elsewhere specified. (New heading.) 


Industrial radio-frequency induction and 
dielectric heating equipment (valve type) 
(including valves and cathode ray tubes 
forming part of the apparatus and exported 
therewith). (New heading—see below.) 


Industrial electronic control equipment 
(including valves and cathode ray tubes 
forming part of the apparatus and exported 
therewith). (New heading. This, and the 
heading immediately preceding, comprised 
one description only in the previous list.) 


Electric wiring accessories. (New head- 
ing. Formerly wiring accessories were in- 
cluded in Division 20 under the heading 
Electric lighting appliances . . . accessories 
and fittings, and parts thereof, not elsewhere 
specified.) 

Hearing aids and parts thereof. (Trans- 
ferred from Division 16 to Division 23— 
Miscellaneous manufactured articles.) 


is at 28 V instead of 24 V, as previously.) 


Division 23.—Miscellaneous Manu- 
factured Articles 


Tape recorders and tape reproducers 
(excluding office machinery) and parts 
thereof (excluding tapes). (The heading 
is amended by the inclusion of reproducers.) 


Hearing aids and parts thereof. (See 
note under Division 16, above.) 


NEW AND AMENDED HEADINGS 
IN IMPORT LIST (abridged) 


Division 16.—Electric Machinery, 
Apparatus and Appliances 


Electric motors—Not exceeding 250 h.p. 
(Previously those under 1 h.p. were sub- 
divided as between not exceeding 1/3 h.p. 
and exceeding 1/3 h.p. In the new list 
one sub-heading appears for those under 
1 h.p. Parts of motors not exceeding 250 
h.p. and parts exceeding 250 h.p. now have 
to be declared separately.) 


Rotary convertors. (New heading—see 
below.) 


Mercury-are rectifiers, transformers 
rated at not less than 1 kVA on continuous 
load. (New heading. This, and the head- 
ing immediately preceding, comprised one 
description in the previous list.) 


immediately preceding, comprised one heading 
in the previous list. The various sub- 
headings, however, remain substantially the 
same.) 


Industrial radio-frequency induction and 
dielectric heating equipment (valve type). 
(New heading—see below.) 


Industrial electronic control equipment. 
(New heading. This, and the heading 
immediately preceding, comprised one heading 
in the previous list.) 


Minor amendments have been made in 
respect of discharge lamps, luminous 
tubes, etc.; electric lamp bulbs, filament 
types; magnetos, ignition; house service 
meters; wire insulated with enamel, etc. 


Among the headings which do not 
appear in the 1957 Import List are the 
following. (The descriptions in square 
brackets indicate the headings under 
which they are to be entered) :— 

Signalling apparatus (including traffic 
signals) [Electric machinery, apparatus and 
appliances, n.e.s.—Other.] 


Telegraph and telephone testing equip- 
ment, n.e.s. [Electric machinery, apparatus 
and appliances, n.e.s.—Other. 

Telegraph and telephone cables and 
wires [Electric cables, wires, strips and 
strands, insulated.—Other.] 
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Railway Electrification 


Contracts 


FURTHER contracts in connection with the electrifica- 
tion of important sections of British Railways under the 
Modernisation Plan were announced last week by the 
British Transport Commission. The total value of 
the contracts is about £8 million. The details are as 
follows:— 


Multiple Unit Train Equipment 


Company No. of Description 
Sets 
Metropolitan Vickers 91 Equipments. for multiple-unit 
Electrical Co., Ltd. train sets to operate on Glasgow 
suburban lines. 
Equipments for four-car 
multiple-unit train sets to 
operate on Manchester-Crewe 


British Thomson- 35 
Houston Co., Ltd. 


section. 
English Electric Co., 112 Equipments for four-car train 
Ld. sets to operate on London- 


Tilbury-Southend section. 
General Electric Co., 70 Equipments for three-car train 


Ltd. sets to operate on Liverpool 
Street -Chingford-Enfield 
section. 


25 kV single-phase 50 c/s Switchgear 


Company No. of Description 
sets 
ASEA Electric, 25 300 MVA circuit- 
Ltd. breaker equipments | For lineside 
25 150 MVA circuit- installation 
breaker equipments | on 
> Colchester- 
Switchgear & 50 300 MVA circuit- Clacton and 
Cowans, Ltd. breaker equipments | Manchester- 
50 150 MVA circuit- Crewe 
breaker equipments J sections. 





British Brown- 250 Circuit-breakers for multiple-unit 

Boveri, Ltd. train sets for Colchester-Clacton 
and Manchester-Crewe _ sections 
and other lines. 


The Commission has already announced the placing 
of contracts for the overhead line equipment for the 
electrification schemes between Manchester and Crewe 
(London Midland Region) and between Colchester and 
Clacton (Eastern Region) with the B.I. Callender’s 
companies. 

Two of the new orders have been placed with A.E.I. 
companies. For the Glasgow suburban electrification 
scheme, the largest in this country outside London, 
Metropolitan-Vickers are to supply the electric traction 
equipments for 91 multiple-unit trains. Traction equip- 
ments for a further 35 trains—for the Manchester-Crewe 
section—have been ordered from the British Thomson- 
Houston Co. The B.T.H. equipments will incorporate 
germanium rectifiers of the type pioneered by the 
company for traction service. This is said to be 
the world’s first bulk order for germanium power rectifiers 
for this purpose. 

Equipment previously supplied by Metropolitan- 
Vickers to British Railways has included 65 locomotives 
for the Manchester-Sheffield-Wath section, the first 
British main line to handle all traffic electrically. 

The General Electric Co., Ltd., has received an order 
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for the electric traction equipment of 70 three-coach 
multiple-unit trains to operate on the forthcoming 25 kV 
50 c/s electrification between Liverpool Street and 
Bishop’s Stortford and on the Enfield and Chingford 
branches of the Eastern Region. Mechanical parts of 
the trains will be built in British Railways workshops. 

Each three-coach unit will consist of a driving trailer, 
motor coach, and second driving trailer. The power 
equipment will be mounted on the motor coach under- 
frame, and the battery, charging equipment and com- 
pressor will be carried on the underframe of the second 
driving trailer. The motor coach transformer, the switch- 
gear for series or parallel connection of the primary wind- 
ing to permit operation on 25 or 6-6 kV, and the cam group 
tap changer in the secondary circuit for control of the 
traction motor voltage, will form a single assembly, al! 
parts being oil-immersed and cooled by forced oil 
circulation. The a.c. will be rectified by a group of 
single-anode rectifiers with liquid cooling by forced 
circulation. The d.c. input to the motors will be smoothed 
by air-cooled chokes. 

The four axle-hung, nose-suspended, self-ventilated 
traction motors will be rated at 200 h.p. (one-hour) and 
will be designed specially for operation on d.c. with a 
ripple component. Silicone insulation (Class H) will be 
used for the traction motors and smoothing chokes. The 
motor contactors, weak-field contactors and reverser will 
be electro-pneumatic. All auxiliary machines will be 
driven by rectifier-fed d.c. motors supplied from a low- 
voltage tertiary winding on the transformer. Accelera- 
tion will be automatically controlled; the control scheme 
will provide a shunting notch followed by three running 
notches, in the last of which the motors will operate in 
weak field. 

The order received by the English Electric Co., Ltd., 
for a.c. electric traction equipment for 112 motor coach 
trains is among the first to be placed for this type of equip- 
ment and follows the announcement by British Railways 
that future electrification for Great Britain, with the 
exception of the Southern Region, will use the 25 kV a.c. 
system on the standard frequency of 50 c/s. In 1952, 
English Electric supplied the first 50 c/s, single-phase 
motor coach equipments for use in Great Britain—those 
for the Lancaster-Morecambe-Heysham lines. 

The 250 circuit-breakers ordered from British Brown- 
Boveri, Ltd., are of the single-phase air-blast type for 
outdoor mounting on the roof of the motor coach or 
locomotive and are rated at 25 kV, 250 MVA. When 
operating on the 6-6 kV sections of the British Railways 
system the breakers will have a rupturing capacity of 
100 MVA. Circuit-breakers of this type have been for 
many years a standard item of equipment on the hv. 
railway systems of Switzerland, Germany, France and 
Austria. 


The Institute of Metals 


THE 1957 Spring Meeting of the Institute of Metals will 
be held in London from Monday to Saturday, 29th Apzil 
to 4th May, jointly with the Associazione Italiana di 
Metallurgia, the Société Suisse des Constructeurs le 
Machines and the Schweiz Verband fiir die Material 
prufungen de Technik. 

All the scientific sessions in London will be held at 
Church House, Great Smith Street, London, S.W.1, except 
the May lecture, which will be held at the Royal Instituticn, 
Albemarle Street, London, W.1. The programme will 
include visits to works and laboratories for members and 
ladies of the Italian and Swiss Societies and also a banquet 
in the Great Room, Grosvenor House, Park Lane, W.1. 
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Electricity Supply in Britain 


Last year the rise in electricity output in this country 
was below the rate recorded in the two preceding years 
although the weather was colder on the average and, 
being Leap Year, there was an extra day. The effect on 
industry of the “credit squeeze ” was undoubtedly one 
of the main reasons for this, while industrial disputes, 
particularly in the motor and printing industries, also 


TABLE !|._GROWTH OF ELECTRICITY SUPPLY 
SINCE VESTING DATE 





] 
Electricity | Installed | Net 
Generated | Per Cent | Capacity at | Increase 
Million kWh | Increase | 3lst Dec. | MW 
MW 





1948 46,535 
1949 49,115 
1950 54,959 
1951 59,971 
1952 61,989 
1953 65,512 
1954 72,896 


13,913 687 

15,075 | 1,162 
16,328 | + 0,253 
| 17,740 | 1,412 
19,169 | 1,429 
20,567 | 1,398 
1955 80,151 22,489 | 1,922 
1956 | 87,158 24,615 | 2,126 


| 
| 13,2260 «| 497 
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reduced electricity consumption. Table 1 shows the 
total amount of electricity generated in each of the years 
since vesting date and the plant installed. 

Besides containing an additional day, February was the 
coldest month and electricity output was 20-7 per cent 
more than in the corresponding period of 1955. The cool 
summer also stimulated greater consumption and in July 
and August there were increases of 14-2 and 10-6 per cent. 

Of the 87,158 million kWh generated last year (Table 2) 
1,667 million kWh was produced in hydro-electric stations, 
an increase of 45-4 per cent. An additional 2-9 million 
tons of coal was consumed in steam stations and 54,700 
tons more fuel oil was used than in 1955, but less coke 
and breeze were burned. 

A record amount of new plant was commissioned in 
1956, the aggregate installed capacity increasing by 2,126 
MW to 24,615 MW. 

The C.E.A. plant included 590 MW installed in sixteen 
stations in December, all the new sets being of 60 MW 


or under. Turbo-alternators of this capacity were com- 
missioned at Tilbury “A,” Marchwood and Wakefield 
“B” (English Electric) Hams Hall “C” (General 
Electric Co.), Carmarthen Bay and Chadderton “B” 
(Metropolitan-Vickers) and Stella South (C. A. Parsons). 
In addition, 30 MW sets were installed at East Yelland 
and Connah’s Quay (C. A. Parsons), Goldington (B.T.H.), 
Ocker Hill “ A ” (Richardsons Westgarth) and Bold “ A ” 
(Metropolitan-Vickers) and a 20 MW Brush set at York. 

New boiler plant installed last month included the 
following:—Tilbury “A” (John Thompson, 540,000 
lb/hr); Meaford “B” (Babcock & Wilcox, 515,000 lb/hr); 
Goldington (Clarke, Chapman, 300,000 lb/hr); Notting- 
ham (Mitchell, 300,000 lb/hr); Ocker Hill “ A ” (Babcock 
& Wilcox, 180,000 lb/hr); Deptford East (Foster 
Wheeler, 250,000 lb/hr); East Yelland (John Thompson, 
180,000 lb/hr); Carmarthen Bay (Babcock & Wilcox, 
240,000 lb/hr); Bold “A” (Yarrow, 300,000 Ilb/hr); 


TABLE 3.—GENERATION BY INDUSTRY* 





| 52 weeks ended | 
| | % 
29th Dec. | 3ist Dec. | change 
19956 = «1955 
| 
| 


| 
| 





Million kWh 
2,829:9 | 2,671-8 


2,234-7 


Chemicals 
Iron and Steel 2,152-4 | 
Engineeringt.. _—.. -. | 1,248-4 | 1,236-8 | 
Textiles, leather and clothing | 653-0 675-3 | 
Food, drink and tobacco .. | 325-8 
Paper .. aa aa -- | 2,107-2 

Other industries ae real 416-4 


TOTAL 9,815-4 | 9,630-0 


l+ 1 1 +++ 
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* Excluding railways, transport undertakings, coal mines, gas 
works and petroleum refineries. ¢ Including non-ferrous metal 
manufacture. 


Connah’s Quay (International Combustion, 300,000 
lb/hr); Chadderton “ B ” (Simon-Carves, 360,000 Ib/hr). 

Besides public electricity supplies, the Ministry of Fuel 
and Power’s statement gives figures for industrial genera- 
tion; these are set out in Table 3. 


TABLE 2.—ELECTRICITY SENT OUT FOR PUBLIC SUPPLY 





Fuel consumed 
Thousand tons 


kWh generated kWh | In- 





Coke 
Coal and 
Breeze 


Millions sent | stalled 
out | capacity 
Millions | (m.c.r.) 

Steam | Water Total MW 
| power 








72 
6 


Central Electricity Authority ae xe 4,047 | 
North of Scotland H.E.B. .. .. <r lo | — 
South of Scotland E.B. ae ne ae 247 | 


7,701 | 7,232 
249 | 248 
506 481 





Total for December, 1956 .. Sp wa 4,304 | 78 


8,154 | 8,456* | 7,961 24,615 





Corres. total for December, 1955.. 4,191 | 84 


7,923 8,098 | 7,620 | 22,489 








Inc. or dec., per cent ae ea as +27 | —80 


+2:9 | 44-4 44:5 49-5 





Total for 1956 44,750 | 897 


85,324 87,158 81,914 | 





Total for 1955 41,883 | 1,018 


78,836 80,151 | 75,329 





Inc. or dec., per cent <a af .. | +68 





—I1-9 | +71-6 +8-2 


| +45-4 +87 | +87 
| | 











* The total figure includes generation by other methods amounting to 14 million kWh. 
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Transatlantic Telephone Cable 


NEW LINK USED FOR JOINT MEETING IN LONDON, NEW YORK AND MONTREAL 


Tae design, manufacture and installation of the first 
transatlantic telephone cable and its components formed 
the subject of a joint meeting on 24th January of the 
Institution of Electrical Engineers, the American Institute 
of Electrical Engineers and the Engineering Institute of 
Canada in London, New York and Montreal, the oral link 
being provided by the cable itself. 

In a foreword Dr. Mervin J. Kelly (Bell Telephone 
Laboratories, Inc.) and Sir Gordon Radley (British Post 
Office and President I.E.E.) outlined the history of com- 
munication across the ocean from the first successful 
telegraph cable in 1866 to the completion of the present 
cable on 25th September, 1956. The coaxial structure 
of the conducting path of the telephone cable was 
explained to be necessary for transmitting the wide 


frequency waveband required for the many channels of - 


communication. The principal advances were, how- 
ever, the inclusion as an integral part of the cable of 
equally spaced submerged repeaters containing in all 
300 valves and 6,000 other components, which greatly 
increased the bandwidth, and the use of two separate 
cables in the Oban-Newfoundland section to provide a 
separate transmission path for each direction. 


Deep-Sea Repeaters 


Each of the 51 repeaters in this section (many installed 
over 2} miles deep) gave 65 dB of amplification at 
164 kc/s; the working frequency range of 144 kc/s 
provided 35 telephone channels in each cable and one for 
telegraph traffic between the United Kingdom and 
Canada. In the North Atlantic the repeater elements 
were housed in flexible containers that could pass round 
the normal cable-laying gear without requiring the ship 
to be stopped at each repeater-laying operation and 
permitting continuous laying in bad weather. The single 
cable across Cabot Strait, which had its 16 repeaters 
arranged electronically to give both-way amplification, 
provided “go” and “return” channels for 60 circuits 
disposed in separate frequency bands. 

Proven reliability, lower mechanical failure probability 
and long life were the criteria determining the choice of 
valves in repeaters on the Atlantic route. These were 
of relatively low efficiency, having a mutual conduc- 
tance of 1,000 micromhos, compared with the 6,000 
micromhos of the valves used in the Newfoundland-Nova 
Scotia cable. The latter were, however, expected to be 
used for long systems of the future with the advantages 
of increased amplification and ability to transmit a wider 
frequency band, thus providing a greater number of 
circuits; duplicate (or parallel) amplifier elements would, 
however, be requisite in larger repeater housings to 
ensure adequately long trouble-free performance. 

The low power drain and operating voltage of recently 
developed transistors would make practicable cables with 
many more submerged repeaters than at present with a 
consequent widening of the transmission band to provide 
for more telephone circuits at a lower cost. Much work 
had yet to be done, however, before transistors achieved 
the constancy of characteristics and long trouble-free life 
of thermionic valves. , 

The 36 4-kc/s channels, provided by each cable of the 
two-way system, were the equivalent of at least 864 
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telegraph channels. A modern telegraph cable of the 
same length without repeaters would give only one 
channel of the same speed. The new cable would add 
greatly to the present traffic-handling capacity of the radio 
and telephone service between European and North 
American continents (started in 1927) the frequency space 
for which was now almost all occupied. It would also 
not be susceptible to ionic disturbances, which caused 
quality deterioration and at times interruption of the 
radio service. 


Number of Circuits Available 


Planning and overall performance were dealt with 
in a paper by Messrs. E. T. Mottram and J. W. Emling 
(Bell Telephone Laboratories, Inc.), R. J. Halsey (British 
Post Office) and R. G. Griffith (Canadian Overseas Tele- 
communication Corporation), who pointed out that the 
system had to be designed to connect the communication 
networks of many countries by a cable which for 2,000 
miles of its length could not be altered to the slightest 
extent once it had been placed on the ocean bottom. 

The transatlantic system provided 29 telephone circuits 
between London and New York (4,078 miles), six between 
London and Montreal (4,157 miles), and a single circuit 
split between the two that was available for telegraph 
and other narrow band uses. There were also 24 tele- 
phone circuits available between Newfoundland and the 
mainland of Canada. Seven of the first-named circuits 
were permanently connected at London to European 
continental centres, the longest run being 4,948 miles 
from New York to Copenhagen. 

London was connected to Glasgow by two alternative 
routes of 24-circuit carrier cables and a new coaxial cable 
was laid from Glasgow to Oban, the terminal for the 
submarine cable to Clarenville, Newfoundland. There it 
was joined up with Sydney Mines, Nova Scotia, by about 
370 miles of cable, 300 of which was in coastal waters 
at a depth of 250 fathoms. In this link (unlike the 
Atlantic section) the two directions of transmission were 
by the same cable, different frequencies being used. 

Sixteen two-way rigid repeaters of the British Post 
Office design were used for this section instead of the 
Bell system of flexible repeaters as in the transatlantic 
section. From Sydney Mines transmission was by radio 
relay and coaxial cable to the Canadian-U.S. border. 
The whole cable system was finally linked with the Bell 
system network 30 miles north of New York. 


Cable Station Equipment 


Supporting particulars relating to the design and 
performance of the four-wire North Atlantic link were 
presented by Messrs. H. A. Lewis, R. S. Tucker, G. F. 
Lovell and J. M. Fraser (Bell Telephone Laboratories), 
who outlined corrective measures applicable in the event 
of faults or ageing. One of the submarine cables, they 
reported, had had eleven months of successful life under 
test—a longer pre-service period probably than any land 
system of comparable length and cost. Power equipmerit 
at each cable station included regular primary power with 
diesel standby, rotary machines for cable-current supplics 
with battery standby and batteries for supplying tlic 
carrier terminal. For cable current a regulated direct 
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current was supplied to a series loop consisting of the 
central conductors of the two cables with their repeaters. 
A power system earth was provided at the mid-point of 
the cable-current supply at each cable station. 


Repeater Characteristics 


Electrical and mechanical features of the design of 
flexible repeaters and their component apparatus (i.e. 
those installed in the North Atlantic) provided the subject 
of a paper by Messrs. T. F. Gleichmann, A. H. Lince, 
M. C. Wooley and F. J. Braga (all of the Bell Labora- 
tories). Foremost among the requisites was resistance to 
stresses during laying of the cable and ability to withstand 
the great pressures of water on the deep-sea routes. 
Repeater characteristics were: noise and intermodulation, 
which were established by circuit configuration and by the 
development of a conservative thermionic valve; matching 
of repeater gain and cable loss within 0-05 dB throughout 
the transmitted band of frequencies; ageing, with loss of 
material conductance of thermionic valves and consequent 
feed-back decreases. 

The circuit of the repeater unit consisted of a conven- 
tional three-stage feed-back amplifier with cathodes at 
a.c. earth potential. The amplifier was connected to the 
cable through input and output coupling networks, each 
consisting of a transformer plus gain-shaping elements 
that gave an approximately flat feed-back across the band. 
Anode and repeater power was supplied over the cable. 
The 51 transatlantic repeaters contained a total of 
approximately 6,000 resistors, capacitors, inductors and 
transformers, and the effective average annual failure rate 
had not to be more than one in a million during 20 years 
of service. 

Methods employed in manufacturing the 122 36-channel 
carrier repeaters and 19 equalisers capable of operating 
satisfactory for at least 20 years at pressures up to 
6,800 lb/sq in on the ocean floor were described by 
Messrs. H. A. Lamb and W. W. Heffner (Western 
Electric Co.). Principal considerations included selection 
and training of personnel, manufacturing environment 
(especially cleanliness), inspection and testing. 

Design features of the power-feed equipment provided 
the subject of a contribution by Messrs. G. W. Meszaros 
and H. H. Spencer (Bell Telephone Laboratories). The 
chief objectives stated were: a continuous supply of d.c. 
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to the thermionic valves, thus preventing cooling and 
contracting of repeater components, especially the valves; 
close d.c. control in the cable to ensure constant cathode 
temperature and regulated anode and screen potentials 
for the repeater valves so as to maintain a constant trans- 
mission level; limitation of applied d.c. cable potentials 
sO as to minimise dielectric stresses of capacitors and 
lessen the chances of corona formation and insulation 
breakdown; protection of cable repeaters from excessive 
potentials or currents after accidental open- or short- 
circuit of the cable; compensation for earth potentials up 
to 1,000 V of either polarity between the earth at Oban 
and Clarenville during magnetic storms accompanying 
sunspots and aurora borealis; provision of alarms and 
automatic safety features to ensure safe current and 
voltage conditions to the cable and to operating staff. 
The most reliable continuous power service was con- 
sidered to be given by a two-motor alternator set, one 
motor being supplied from commercial a.c. mains and 
the other from a 66-cell 1,680 Ah battery at Clarenville 
and two 68-cell 1,680 Ah batteries at Oban, to which 
the drive was automatically changed in emergency. To 
minimise cable potentials half of the d.c. power at opposite 
polarities was supplied at each end of each cable. The 
two-stage a.c. amplifier was characterised by poten- 
tiometers coupling and cold-cathode gas-filled voltage 
stabilisers. Biases were high enough to ensure approxi- 
mately linear operation even for a short circuit at the 
cable terminal. Cathode temperature in the low-level 
stage was critical and a § per cent change in heater voltage 
resulted in a 0-5 milliamp change in the cable current. 


Valve Design 


An account of the electron tubes used—band type 6P12 
of the British Post Office Research Station for the Nova 
Scotia-Newfoundland section and on type 175Hg9 of the 
Bell System for the Newfoundland-Scotland section— 
was given by Messrs. J. O. McNally and E. A. Veazie 
(Bell Telephone Laboratories) and Dr. G. H. Meston 
and Mr. M. F. Holmes (British Post Office Research 
Station). The design of the two valves differed in view 
of the difference in depth at which they were laid. The 
housing of the U.S.A. repeater was a little larger than 
the cable and had to be sufficiently flexible to be passed 
over and round the sheaves and drums employed in laying. 
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Consideration of the limitations of space this entailed 
resulted in a three-stage three-valve repeater in which 
each valve carried the entire responsibility for the con- 
tinuity of the service. More liberal dimensions could be 
allowed for the British design which was intended for 
shallower waters. For this a three-stage amplifier was 
developed which consisted of two strings of three valves 
each connected in parallel, with common feed-back. 
Almost any kind of valve failure in one side of the 
amplifier would cause very little degradation of 
performance. 


Cable Manufacture 


Cable design and manufacture were discussed by 
Messrs. A. W. Lebert, H. B. Fischer and M. C. Biskeborn 
(Bell Telephone Laboratories), who indicated that the 
same structure was adopted for both deep and shallower 
waters. The central conductor of the coaxial cable was 
composed of copper wire surrounded by three helical 
copper tapes. Insulation was by a polyethylene compound 
extruded tightly over the central conductor; the outer 
(return) conductor consisted of six copper tapes applied 
helically over the insulation. Mechanical protection was 
provided by a teredo tape of thin copper over the outer 
coaxial conductor, a fabric tape binding, textile-covered 
armour wires and, finally, two layers of jute yarn flooded 
with an asphalt-tar compound. ‘Transmission loss of this 
cable structure at the top frequency of 164 kc/s was 
1-6 dB/nautical mile and at 20 kc/s was 0-6 dB. The 
h.f. impedance of the cable was 54 ohms. The repeater 
gain characteristic was designed to compensate for the 
loss characteristic of the cable. Owing to differences in 
manufacturing processes cables made by Submarine 
Cables, Ltd., at Erith, were tested first of all at the coaxial 
stage, whereas the measurements were obtained after 
armouring in the U.S.A. factory. The insulation resis- 
tance requirement after armouring and storage under 
water for at least 24 hours was 100,000 megohm-miles 
and the withstanding of 50 kV for one minute without 
failure. 


Newfoundland-Nova Scotia Section 


Messrs. R. J. Halsey and J. F. Bampton (British Post 
Office) described the design and engineering of the 
Newfoundland-Nova Scotia link, the route of which was 
selected to avoid trawling grounds, telegraph cables and 
grounding icebergs. The link between Clarenville (New- 
foundland) and Sydney Mines (Nova Scotia), which was 
completed in May, 1956, provided five carrier telephone 
groups each capable of carrying twelve high-grade tele- 
phone circuits or their equivalent. The transmission 
objectives were stated to have been met in every respect. 
The twelve circuits were connected to three groups across 
the Atlantic. The other groups were available to give 
24 circuits between Newfoundland and the mainland of 
Canada. 

The 16 submerged repeaters designed for the same link 


were dealt with by Dr. Brockbank and Messrs. D. C. . 


Walker and V. G. Welsby (British Post Office). The 
function of each was to transmit 60 circuits in the bands 
20 to 260 kc/s from Newfoundland to Nova Scotia and 
312 to 552 kc/s in the opposite direction. Each repeater 
had a gain of 60 dB 552 kc/s with two proved amplifying 
paths and a common feed-back network. Production 
was carried out in air-conditioned buildings that ensured 
meticulous cleanliness. The electrical unit was contained 
in a rigid pressure housing, 9ft long and roin in diameter, 
the sea cables being connected to an armour clamp and 
a cable gland at each end. A submerged equaliser was 
installed near the middle of the sea crossing. The 
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repeaters were energised by 3-6 milliamps d.c. at 124 V, 
giving a total route voltage of about 2,300. 

For this section the operating power system for the 
submerged repeaters was normally supplied from both 
terminal stations, but could be supplied from one end 
only in emergency. The arrangement was described by 
Messrs. J. F. P. Thomas (British Post Office) and R. Kelly 
(Standard Telephones & Cables), who said that the main 
improvement in reliability was the replacement of all 
high-power valves by electronic-electromagnetic com- 
ponents. A new layout was developed in which automatic 
no-break equipment provided an uninterrupted a.c. supply 
unless equipments at both ends of the link failed simul- 
taneously, the possibility of which was extremely remote. 
Should the constant-current generator at one end fail the 
other took over the whole load; normally the current was 
divided equally between the two by one acting as a 
constant-current master and the other a slave with an 
appropriately matched voltage-current characteristic. In 
future schemes, where spare parts were readily available, 
the equipment was held to be sufficiently reliable not to 
need duplication at both terminal stations, and to offer 
numerous advantages over present single-ended methods. 

The final paper by Mr. J. S. Jack (American Telephone 
Co.), Capt. W. A. Leech (British Post Office) and H. A. 
Lewis (Bell Telephone Laboratories) dealt with factors 
determining the selection of cable routes and the laying 
of the cable. Chief points for consideration were: 
shortest distance practicable; clearance from other cables 
when grappling for the new telephone cables (15 to 20 
miles in the ocean but less in shallower waters); avoidance 
of trawler-fishing grounds and frequented harbours and 
anchorages with less than 30 fathoms of water depth; 
terminal sites as regards suitability of bringing cables out 
of the water, staffing amenities, onward routing of cables, 
avoidance of military target areas. 

On H.M.T.S. Monarch, the largest cable-laying ship 
in the world, were two cable engines fitted forward and 
driven by 160 h.p. electric motors with regenerative 
braking. One-way conversation from shore to ship was 
possible while the repeaters were energised, giving 
evidence to the crew that the cable was working. When 
power was reduced, the recourse to radio-t=lephone left 
no doubt about the future value of the cable. 





New Power Minister’s Views 


Sir Percy Mills, the new Minister of Power, was inter- 
viewed in the Home Service programme of the B.B.C. last 
week when he spoke of the scope of his work. He said that 
he had served in Government Departments before and was 
glad to have the opportunity of serving again. He thought 
that the relations between the Government, the Civil Service 
and industry had continued to improve. 

Sir Percy recalled that he had already had experience in 
the coal industry, having been responsible for North 
German coal control after the war. The British coal 
industry had done magnificently in the circumstances in 
which it had had to operate. Referring to the rationing of 
fuel oil, Sir Percy said that industry did not like control and 
the sooner rationing could be ended the better. 

He went on to say that we had secured a great lead in the 
development of atomic power through our necessity to 
show the way and he hoped and believed that we would 
keep that lead. It was obvious that our nuclear power 
programme would have to be increased. Regarding his 
supervision of iron and steel Sir Percy said that this 
industry, like the coal, electricity and gas industries, was 
basic and the link was a natural one. Expansion of steel 
production could never be adequate but we must consider 
our resources as a whole. An increase in steel production 
was vital to our economy. 
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E.L.M.A. to Dissolve 


The Electric Lamp Manufacturers 
Association announces that in view of 
the changed conditions now ruling in 
industry compared with those which 
existed when the Association was 
formed, the members have decided that 
the Association shall be dissolved as 
from 28th February. Each of the 
manufacturers concerned will in due 
course notify the trade of the terms and 
conditions of sale which will appiy to 
their individual brands of lamps as 
from 1st March. 

This decision does not affect the 
Lighting Service Bureau, which is a 
separately constituted organisation. 

It is understood that, having in mind 
the national importance of an efficient 
lamp industry, discussions are pro- 
ceeding with the object of continuing 
the promotion of standardisation and 
of the highest standards of quality 
together with fair and economic trading 
conditions. 


> 


Electricity Supply Workers’ Claim 

A claim for a substantial wage 
increase for about 120,000 men in the 
electricity supply industry was put to 
the National Joint Industrial Council 
for the industry on 17th January. The 
case for the five unions represented 
was submitted by Mr. F. Foulkes, 
president of the Electrical Trades 
Union. 

The Central Electricity Authority 
representatives said that the claim 
would be considered and a further joint 
meeting would be held within about a 
month. 


S.E.B. Reading Strike Ends 


After being on strike for eleven days, 
108 employees of the Southern Elec- 
tricity Board, engaged in the installa- 
tion section at Reading, resumed work 
last Monday. The settlement followed 
discussions between Mr. F. Foulkes, 
general president of the Electrical 
Trades Union, and the chairman of 
the Board, Mr. R. R. B. Brown. 


Electric Furnace Orders 


The English Steel Corporation, Ltd., 
has ordered from Birlec, Ltd., a new 
electric arc furnace to augment the 
production of alloy steel at its 
Openshaw Works. It will have a shell 
diameter of 15ft giving a nominal 
charge capacity of 30 tons. A trans- 
former rated at 10,000 kVA and fitted 
with on-load tap-changing gear, will 
give the furnace a high melting rate. 
Standard Birlec top-charging and 
counterbalanced electrode control 
features are provided. 

An order has been received from the 
Ministry of Works for the National 
Gas Turbine Establishment, Pyestock. 
To be engaged in drying compressed 


air at the rate of 200 lb/sec, the Birlec 
drying plant will form part of an 
altitude cell for testing jet engines at 
ground level while simulating the 
varying conditions between ground 
and high altitude. The dryer will be 
a special model and will be the largest 
ever installed by Birlec. It will 
consist of two beds of desiccant each 
containing ten tons, though with a 
capacity of 15 tons, in two horizontal 
cylinders roft in diameter and 2sft 
long. 


Electrical Equipment in a Brewery 


The latest extension to the brewery 
of Joshua Tetley & Son, Ltd., Leeds, is 
the Chadwick Street maltings, which 
is one of the largest and most modern 
in the country. The machinery for 
this plant, in which malt is produced 
by a series of processes involving the 
germination of barley, was supplied by 
Robert Boby, Ltd., Bury St. Edmunds, 
and is electrically driven throughout, 
the substation transformers and a total 
of 100 motors having been supplied by 
the Metropolitan-Vickers Electrical 
Co., Ltd. The motor drives include 
geared-motor units and squirrel cage 
and slipring motors ranging from 14 
h.p. to 60 h.p. driving conveyors, 
elevators, separators, fans, com- 
pressors, pumps, screens and hoists. 

The new malting plant is housed in 
two buildings, one being used for 
storing malt and barley and the other 
for the conversion of barley to malt. 
The latter process is carried out by 
germination in air-conditioned drums; 
the barley, after being taken from 
storage, is steeped for about 50 hours 
in water and is then pumped to the 
germinating drums, where after eight 
days at controlled temperature and 
humidity it is germinated. A total of 
eight drums each rotated by a 73 h.p. 
geared motor unit are installed. The 
green malt is then 
pneumatically con- 
veyed to the kilns, 
the vacuum pumps 
being driven by a 
60 h.p. squirrel 
cage motor, and is 
dried and cured 
by forced draught 
from three fans 
driven by 50 h.p. 
slipring motors. 
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Green malt receiver 
and band conveyor over 
the kilns at the new 
maltings of Joshua 
Tetley & Son, Ltd.,. 
showing two 1,430 
r.p.m. motors, one 3 
h.p. motor on the 
receiver and one I}h.p. 
motor on the conveyor 


Further pneumatic conveyors take the 
cured malt to the screening and storage 
silo building, which is designed so as 
to handle both barley and malt. Here 
a system of band and worm conveyors 
and elevators enables the barley and 
malt to be moved to any part of the 
building. The motor starters for these 
are as far as possible mounted on 
panels nearby so that the operator can 
start a whole circuit of conveyors from 
one point. The barley sweating drums 
and their hot air fans, which are used 
to reduce the moisture content of the 
incoming barley to an acceptable level 
for storage, are also motor driven. 

The substation supplying the malt- 
ing equipment is equipped with two 
500 kVA three-phase distribution 
transformers, 6,600/433 V. These are 
delta-star connected and provided with 
an Off-circuit tapping switch to com- 
pensate for supply variations of +24 
per cent and +5 per cent. They 
comply with B.E.S.T. 1 and B.S. 171 
and are fitted with h.v. and l.v. cable 
boxes. 


Post Office Accounts 


The accounts of the Post Office for 
the year ended 31st March, 1956, show 
a surplus of £2-3 million after charg- 
ing £20-6 million for interest on capital 
and allocating £1 million to supplement 
the normal depreciation provision. 
This is a reduction of £2-9 million as 
compared with the previous year’s 
surplus of £5-2 million. Income and 
expenditure reached new high levels 
of £308-7 million and £306-4 million, 
respectively, but the surplus was the 
smallest since 1922. The telephone 
and telegraph results improved on the 
previous year, the telephone surplus 
rising from £4-3 million to £4-9 million 
and the telegraph deficit falling from 
£2-5 million to £1-1 million. Capital 
expenditure (financed by loans) on the 
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development of services amounted to 
£708 million, an increase of £12-2 
million over the previous year. {61-5 
million of the total expenditure was on 
telephone plant. Additional tele- 
phones connected to the public system 
totalled 394,000 during the year, as 
compared with 353,000 in 1954-55. 
The 1955-56 accounts do not reflect 
the new financial relationship between 
the ' Post’ Office and Exchequer 
announced in the White Paper “Re- 
port on Post Office Development and 
Finance” (Cmd. 9576) published in 
October, 1955. This arrangement, 
whereby a fixed annual contribution 
of £5 million will be paid to the 
Exchequer for an initial period of five 
years, came into force on Ist April, 
1956. The accounts are published by 
the Stationery Office at 3s 6d. 


MullardjPocket Data Book 


The new edition of the Mullard 
Pocket Data Book just issued by 
Mullard, Ltd., includes details of 
“ entertainment ” valves, television pic- 
ture tubes and germanium devices 
introduced since the previous edition 
published in 1954. An improved 
format has been devised which pre- 
sents the information in a simplified 
form and a new section has been 
added which deals with Mullard 
“Varite Thermistors ”; there is also a 
list of communications and industrial 
valves and tubes. Comprehensive 
equivalents lists for “ entertainment ” 
valves and picture tubes are included. 


« 


Birmingham Wholesalers’ New 

Premises 

Electrical Engineering Supplies 
(B’ham), Ltd., electrical wholesalers, 
have opened new premises at 161-162, 
Alcester Street, Birmingham, 12. The 
opening ceremony was performed on 
31st December by Mr. W. S. Lewis, 
chairman of the Midlands Electricity 


Board, who was accompanied by Mr. 
F. C. V. Bates, chairman and manag- 
ing director of the company. 


Reactors for Japan 


Following the recent visit to this 
country of a Japanese delegation, Mr. 
Ichiro Ishikawa, the leader, has 
recommended to the Japanese Atomic 
Energy Authority the purchase of a 
reactor of the Calder Hall type in 
England. The Tokyo correspondent 
of The Times says that although the 
rival merits of British and American 
reactors have been debated the more 
fundamental issue is whether the cost 
should be met from public funds or 
private industry. 

Mr. Ishikawa recommends the pur- 
chase of a 100-150 MW reactor with 
the possibility of ordering another 
later. Last year the United Kingdom 
Atomic Energy Authority is said to 
have proposed the sale of two 140 MW 
reactors at about £37 million each, 
with an additional £10 million for fuel, 
for delivery in about four years. The 
correspondent says that the Westing- 
house Electric Corporation has offered 
Japan an enriched uranium reactor of 
the same capacity at £12} million in 
four years. It seems, however, that 
the Japanese incline towards a type 
which has been proved in operation. 


Y.E.B. Window Display 

Competition 

The customary Christmas window 
display competition amongst the 
seventy-eight service centres in the 
Yorkshire Electricity Board’s area took 
place shortly before Christmas. As 
before, the service centres were divided 
into two groups—Class A for service 
centres with a total window frontage 
of over 20ft, and Class B for all other 
service centres in each group. The 
displays were judged by Mr. A. Hasel- 
hurst, the Board’s chief commercial 
officer, and Mr. S. Agnew Mercer, 


Mr. F. C. V. Bates handing the key to Mr. W. S. Lewis at the opening of the new premises 
of Electrical Engineering Supplies (B’ham), Ltd. 
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director of Tattersall Advertising, Ltd. 
Their choice was Hull in Class A and 
Skipton in Class B with Castleford 
and Holmfirth as the respective run- 
ners-up. In addition, a special award 
for originality was made to Barnsley. 

The Board opened a service centre 
at High Street, Maltby, on 17th 
December. It comprises a showroom 
and demonstration unit together with 
facilities for paying accounts and deal- 
ing with repairs, etc. 


Birlec Organisation 

A new Heating Division has been 
formed by Birlec, Ltd., by the amalga- 
mation of the furnace and induction 
heating divisions under the manage- 
ment of Mr. J. M. Paton. Mr. D. A. 
Hackett has been appointed sales 
manager of the new division. A new 
Engineering Department has _ also 
been formed by the amalgamation of 
divisional drawing offices, under Mr. 
G. H. Shirley as chief engineer. 


“ Main ” Monogram Competition 


R. & A. Main, Ltd., have recently 
acquired a subsidiary company which 
is now manufacturiag electrical appli- 
ances and wish to develop a new 
monogram incorporating the name 
“ Main.” They have therefore decided 
to hold an open competition offering 
a first prize of £50 for the best design 
submitted and further prizes of £25, 
£10 and three of £5 to the runners-up. 
The closing date is 30th April and 
those wishing to enter should apply for 
details to R. & A. Main, Ltd. (Mono- 
gram Competition), 48, Grosvenor 
Gardens, London, S.W.1. 


A “ Standard” Bungalow 


A bungalow has been erected and is 
now on show at E. & L. Berg’s Water- 
looville Estate, near Portsmouth, which 
demonstrates how widely British 
Standards can be applied to the build- 
ing and furnishing of the type of 
small, inexpensive house which is 
going up in large numbers all over the 
country. Electrical apparatus installed 
includes an electric fire, convector 
heaters and a pressure cooker (by L. G. 
Hawkins, Ltd.), a “ Goblin ” washing 
machine (British Vacuum Cleaner & 
Engineering Co., Ltd.), refrigerator, 
vacuum cleaner and polisher (Electro- 
lux, Ltd.), clocks (Smiths Clocks & 
Watches, Ltd.), and a _ television 
receiver (Pye, Ltd.). 


Works Visit 


The Association of Mining Electrical 
and Mechanical Engineers, South 
Wales Branch, visited the Blackwood 
factory of South Wales Switchgear, 
Ltd., on 16th January. The branch 
president, Mr. R. Hamilton, with 
members of the Association were taken 
on a tour of the works by senior 
members of the company’s staff, great 
interest being shown in the 33 kV 
switchgear assembly bay and more 
particularly the U.E.1 outdoor, meta!- 
clad, air insulated equipment. There 
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were also available for inspection, 
items of equipment from the trans- 
former and low tension factories on an 
exhibition area together with scale and 
display models of the standard range 
of switchgear equipment. The visitors 
were afterwards entertained to tea by 
Mr. A. J. Nicholas, managing director, 
and executives of the company. 


International Atomic Energy 

Exhibition 

The United Kingdom Atomic 
Energy Authority has announced that 
it will exhibit at “ Het Atoom,” the 
International Atomic Energy Exhibi- 
tion which is to be held this year in 
Holland from 1st July to mid-Septem- 
ber, under the patronage of Prince 
Bernhard. The Authority’s main 
exhibit will include a specially con- 
structed model, over 18ft long, of 
Calder Hall. Other exhibits, illustrat- 
ing the Authority’s work in the pro- 
duction of isotopes, will also be sent 
to the exhibition. Films of the Calder 
Hall power station at work, and the 
recent opening of the station by the 
Queen, will be on daily show at 
the exhibition. The purpose of the 
exhibition is to demonstrate to the 
general public how atomic energy is 
now being applied to peaceful usage, 
and all countries pafticipating are 
being asked to fit their exhibits into 
the overall theme. The exhibition is 
international in its concept and many 
countries have announced _ their 
intention to, exhibit at Amsterdam, 
including the United States, France, 
Belgium, Canada, Holland, Norway 
and Burma. Further details of Het 


Atoom, Amsterdam, can be obtained: 


from Dr. A. A. Land, the secretary 
general, and from Galitzine & Partners, 
Ltd., 17, Victoria Street, Westminster, 
London, S.W.1. 


Water Heating Conference 


The merits of electric water heating 
were discussed at a Press conference 
held in London last week. The 
conference was arranged by Editorial 
Services, Ltd. on behalf of the 
Domestic Electric Water Heater 
Section of the British Electrical and 
Allied Manufacturers’ Association, and 
was intended primarily to obtain 
prominence for electric water heating 
in women’s magazines. A_ large 
number of the Press representatives 
were, therefore, women. There were 
three speakers, who presented the 
views of the manufacturer, a Council 
housing authority and the consumer. 

Mr. J. F. Ford (Santon, Ltd.), who 
represented B.E.A.M.A., outlined the 
advantages of using electricity for 
heating water, which were, he said, 
adaptability, safety, silent operation, 
cleanliness and reliability. He said 
that taking everything into account it 
would be found that electricity was no 
more expensive than other forms of 
heating and he gave comparative costs 
of heating by electricity and by solid 
fuel. The immersion heater was the 
most popular form of electric heater, 





and provided there 
was proper lagging 
of the tank to pre- 
vent heat loss it 
was economical. 

Mr. H. Clayton, 
engineer and sur- 
veyor to the Erith 
Borough Council, 
spoke of water 
heating in Council 
houses. He said 
that in his district 
he found that the 
solid fuel fire with 
a hot water tank 
was the most popu- 
lar, but the majority 
of tenants used 
immersion heaters 
for boosting the hot 
water supply in the 
winter and for use during the summer 
months when a fire was not required. 

Mrs. M. Wingham, of South Wood- 
ford, said that with a family of three 
children she required an almost con- 
stant supply of hot water, and she had 
found that over a period water heating 
by electricity was cheaper than by 
anthracite. After a number of ques- 
tions had been answered, the repre- 
sentatives had the opportunity of 
inspecting some of the water heating 
equipment available. 


Two 200 MW Sets for 

Willington “B” 

An order worth more than £3,000,000 
has been placed by the Central Elec- 
tricity Authority with the Metro- 
politan-Vickers Electrical Co., Ltd. It 
covers two 200 MW steam turbine- 
generator sets and associated equip- 
ment for Willington “B” power 
station; commissioning dates are 
planned for 1961. 

A noteworthy feature of the equip- 
ment is that the generators will have 
water-cooled stator windings. The 
new turbine-generator sets will be 
2oft less in length than the 105 MW 
set at Battersea “A” power station, 
although the output from each will be 
go per cent greater. 

The turbines are designed for initial 
steam conditions of 2,350 p.s.i.g., 1,050 
deg F, with reheat steam at 1,000 
deg F, and will be the largest single- 
axis turbines yet built by Metropolitan- 
Vickers. They will be direct coupled 
to the generators, rotating at 3,000 
rpm. The a.c. generators will be 
rated at 200 MW o8 pf. 16:5 kV 
3-phase 50 c/s. For the water-cooled 
stator windings, the water will be in 
direct contact with the live copper. 
The rotor will be cooled by hydrogen 
at a pressure of 30 lb/sq in; the cooling 
gas will be circulated in a closed circuit 
ventilation system, with standard 
Metropolitan-Vickers type coolers 
arranged longitudinally in the annular 
space between the core and the stator 
frame. 

The turbo-generators will be tested 
complete at the M-V works. To 
facilitate transport, however, the core 








Mrs. M. Wingham speaking at the domestic electric water heating 
conference held in London last week. With her are (left to right) 
Mr. J. F. Ford, Mr. C. Simmonds and Mr. H. Clayton 


and windings will be built on a skeleton 
frame, which will be removed after 
test and replaced on site. Additional 
Metropolitan-Vickers equipment for 
the power station will include condens- 
ing plant and auxiliaries, seven-stage 
feed water heating and deaerating 
equipment, turbine supervisory gear 
and hydrogen control cubicles. 


Nickel Industry in 1956 


In a statement made recently, Dr. 
J. F. Thompson, chairman of the 
International Nickel Co. of Canada, 
Ltd., reviewed the progress of the 
nickel industry in 1956. He said that 
the year marked the beginning of the 
development in Manitoba by Inter- 
national Nickel of the world’s second 
largest nickel production operation 
which will result in a_ substantial 
increase in nickel supplies by 1960. It 
also saw the United States Govern- 
ment arrange for the diversion to 
industry of substantially increased 
quantities of nickel originally 
scheduled for shipment to the Govern- 
ment stockpile. Production of nickel 
by the “free world” set a new high 
record in 1956 at approximately 450 
million pounds. This compared with 
the previous high output of about 427 
million pounds in 1955. Output by 
Canadian producers again accounted 
for about 80 per cent. Deliveries of 
the metal in 1956 by International 
Nickel were approximately 285 million 
pounds. In addition, the company 
made available nearly 6 million pounds 
of metallic nickel by converting 
concentrates supplied by another pro- 
ducer. 

Distribution in 1956 approximated 
that of the previous year, with about 
65 per cent going to the United 
States and 35 per cent to Canada, the 
United Kingdom and other countries. 


P.O.A. Conference and 

“ Minibition ” 

The eighth “ Minibition ” organised 
by the Purchasing Officers’ Association, 
and held concurrently with its national 
conference, will take place at the 
Hotel Metropole, Folkestone, from 
26th to 28th September next. The 
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usual competition for the best displays 
will again be divided into two classes: 
educational and display. Further 
information may be obtained from the 
secretary of the Association, Wardrobe 
Court, 146a, Queen Victoria Street, 
London, E.C.4. 


Sir John Cockcroft’s Prediction 


At a meeting in Paris on 2oth 
January, Sir John Cockcroft, director 
of the Harwell Atomic Research 
Establishment, said that British atomic 
scientists were working on a design of 
nuclear reactor which would be 
capable of propelling a large oil tanker 
at a speed of between 25 and 30 knots. 

Sir John also discussed the prospects 
of nuclear power in Great Britain say- 
ing that by 1975 it would be doing the 
work of 60 or 70 million tons of coal 
a year. He predicted that after 1965 
there would be a chain of large atomic 
stations across Western Europe feed- 
ing into a super high voltage Conti- 
nental grid. Nuclear power stations 
in industrialised countries would by 
then probably have capacities of from 
1,000 to 2,000 MW. 


E.L.B.A. Year Book 

The 1956 Year Book of the Electrical 
Industries Benevolent Association, 
which is now available, contains the 
annual report of the Council and the 
accounts for 1955. The names of the 
wardens, members of the Council, ex- 
officio members and members of the 
Court are given and also the names 
and addresses of regional and branch 
hon. secretaries. Acknowledgment of 
donations received is made and a 
graph at the end of the booklet indi- 
cates the steep annual rise in the 
number of people helped by the Asso- 
ciation over the past twenty years. 


South African Electrical Trade 
The Union of South Africa is one 
of the United Kingdom’s largest 
markets and imported nearly {£22 
million worth of electrical equipment 








during 1955. Import restrictions and 
ELECTRICAL IMPORTS (£000) 
Product group | 1954 | 1955 
Dynamos and re -. | 4,157 4,692 
jotors oo | 2,023 1,901 
Transformers 2,251 1,545 
Cables and wires. ‘(rubber | | 
insulated) 274 | 354 
Ditto (other than rubber | | 
insulated : ae | 1,167 1,040 
Batteries and parts. aa 608 | 658 
Electric stoves and parts ... | 235 | 321 
Electric light bulbs we 433 580 
Radio apparatus and acces- | 
sories... von | 1,836 | 2,733 











ELECTRICAL IMPORTS BY COUNTRIES 
(£000) 








Country of origin | 1954 | 1955 
United Kingdom ... a | 22, 436 | 21,989 
— ie | = = 

rance , ‘ 
Western Germany” =| uJ 4 = 
Ital ap a6 
conten a bog 281 
Switzerland... 225 
United States 3, 104 3.711 














increased local manufacture probably 
caused a slight decrease in 1955. 
Among foreign competitors, the United 
States and West Germany are by far 
the most formidable, competing in the 
whole line of electrical equipment. 
The United Kingdom’s exports con- 
sisted mainly of power plant material, 
cables and wires, domestic appliances, 
and telecommunication equipment. 
The following tables give commodity 
and country analyses, comparing the 
values of 1954 with those of 1955. 

South African electrical exports to 
neighbouring parts of Africa consist 
largely of batteries, and wires and 
cables. 


E.A.W. Examinations 

The fortieth E.A.W. certificate 
examination in electrical housecraft for 
demonstrators and saleswomen was 
held on 6th December last at various 
centres throughout the country, when 
eighty-two candidates qualified for the 
certificate, fourteen gaining distinction. 

The thirty-seventh E.A.W. certificate 
examination for teachers was held in 
various parts of the country on 8th 
December, twenty-seven candidates 
qualifying for the certificate, three 
gaining distinction. 


Hirakud Dam 

In our last issue we reported the 
inauguration of the Hirakud main dam 
and power station by Mr. Nehru. The 
Metropolitan-Vickers Electrical Co., 
Ltd., informs us that it supplied the 
following equipment:—Two 27 MVA 
11/132 kV, two 12-5 MVA 132/66 kV 
and two 2 MVA 66/11 kV trans- 
formers; two 600 kVA 11 kV/400 V 
and four 200 kVA 11 kV/400 V 
auxiliary transformers; outdoor e.h.v. 
switchgear comprising fourteen 132 kV 
type HG6CM and six 66 kV type LG3 
oil circuit-breakers; corridor type 
control and relay board for 132 kV, 
and control and relay board for 66 kV; 
type AIR and type MC auxiliary 
switchboards; generator control desks, 
control switchgear for voltage regula- 
tors, and complete engine room tele- 
graphs; loose protection current 
transformers for the four main genera- 
tors; 132 kV bus zone protection 
equipment; capacitor voltage trans- 
formers and _ contraphase_ carrier 
current protection equipment for 
132 kV lines; and 11 kV _ surge 
divertors. 


Progress in British Columbia 


A profusely illustrated brochure has 
been prepared by Robert A. Francis 
for the British Columbia Electric Co., 
Ltd., and the B.C. Power Corporation, 
Ltd. It is entitled “But westward 
look. .. .” (from A. H. Clough’s poem) 
and shows the rapid progress made in 
British Columbia in the past decade— 
forestry, fishing, mining and farming, 
as well as secondary industries. 

The survey leads up to the B.C. 
Electric’s activities and it is said that 
in the five years ending with 1960 the 
company will add 900,000 h.p. to its 
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system—more than has been developed 
in its sixty-year history. The com- 
pany estimates that in 25 years’ time 
9-38 million h.p. will be required in 
its territory (more than four times the 
present demand in the whole of the 
Province) and its expansion pro- 
gramme will entail an expenditure of 
$3-15 billion. Many other facts and 
figures relating to the company’s 
activities are given. 


Machine Tool Company’s Jubilee 


The Churchill Machine Tool Co., 
Ltd., is celebrating its golden jubilee 
and to mark the occasion it has 
published a well-produced book which 
not only tells the story of the company 
but is also a history of precision grind- 
ing. The illustrations show some of 
the earlier machines and some of 
the latest designs produced by the 
company. 


Power for Argentina 


It was announced in Buenos Aires 
last week that the Argentine Govern- 
ment was to call for tenders for the 
construction of power plants to the 
value of about £78 million. 


Soldering Instrument Showcard 


An attractive showcard is now 
available from. Antex (Anglo-Nether- 
land Technical Exchange, Ltd.), 3, 
Tower Hill, London, E.C.3, illustrating 
the range of “ Oryx ” miniature solder- 
ing instruments. 


Trade Announcements 


Metalastik, Ltd., has concluded an 
exclusive manufacturing and _ sales 
for Metalastik products 
with Carl Freudenberg, K.G., Wein- 
heim, Germany. The German com- 
pany is already in the process of 
building a special factory which is 
expected to be opened in April this 
year. 


The Yorkshire Factoring Co., Ltd., 
has moved its Bedford branch to 
Bromham Road, Bedford. The tele- 
phone number (67596) remains the 
same. Mr. W.F. Pope is the manager. 


TRADE MARKS 


APPLICATIONS have been made for the 
registration of the following trade marks. 
Objections may be entered up to 16th 
February :— 

THE SiLverR AcE BATTERY (design). No. 
758,736. Class 9. Batteries for the starting 
and lighting of motor land vehicles—Green 
Ace Motors, Ltd., 303, Norwich Road, 
Ipswich. 

No. 758,849 (design). Class 9. Scientific, 
nautical, surveying, weighing, measuring, 
signalling and checking (supervision) apparatus 
and instruments; and electrical apparatus and 
instruments. No. 758,850 (design). Class 11 
All goods included in Class 11.—Britisl 
Central Electrical Co., Ltd., 6 & 8, Roseber: 
Avenue, London, E.C.1. 

No. 745,607 (design). Class rr. Electric 
air-conditioning apparatus and _ electric 
refrigerators—Emerson Radio & Phono- 
graphic Corporation, Jersey City, N.J., U.S.A. 
Address for service, c/o Frank B. Dehn & Co., 
— House, 103, Kingsway, London, 

C2. 
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NEW ELECTRICAL EQUIPMENT 





Fluorescent Control Gear 


Switchless control gear for fluores- 
cent tubes is now being incorporated 
in lighting fittings made by the 
GENERAL ELECTRIC Co., LTp., Magnet 
House, Kingsway, London, W.C.2. It 
will supersede existing instant-start 
gear for all normal applications, and 
costs only 11s more than switch start 
gear per 80 W lampway. 

This new gear, named “ C-start,” is 
available for use with 80 W and 40 W 
tubes. The name has been chosen 
because the starting process is depen- 
dent on the power factor correction 
capacitor. When the supply is 
switched on, current flows round the 
circuit, which consists of the trans- 
former primary, the p.f. capacitor and 
one of the tube cathodes. The other 
cathode is heated by the current which 
is induced in a circuit consisting of the 
transformer secondary winding, and 
the other cathode of the tube. The 
transformer is, in fact, a “current 
transformer” requiring only small 
windings and a small core, the latter 
being formed as an extension of 
the conventional choke core. Both 
cathodes are thus quickly brought up 
to emission temperature, and the 
voltage between them, being equal to 
the supply voltage, causes the tube to 
start. 

For reliable starting, an earthed 
strip instant-start tube is recom- 
mended, as with the old circuit. After 
performing its starting function, the 
capacitor remains in circuit and gives 
the circuit a power factor of about 0-98. 

The “C-start” choke/transformer 
unit is made in three supply voltage 
ratings and is in “brick” section 
enclosed in a pressed steel high melt- 
ing point bitumen-filled case. The 
capacitor is of the latest G.E.C. 
“Aroclor” type. Under normal 
operating conditions the total gear 
losses for the 80 W tube amount to 
about 16 W, while those for the 40 W 
tube amount to 12 W. 


Pressure Pump 


The pressure pump set made by 
STUART TURNER, LTD., - Henley-on- 


Stuart Turner pressure pump 


Thames, is a practical way of providing 
a constant supply of water for houses 
or farms from wells up to 22ft deep. It 
saves the expense of a storage tank in 
the roof, occupies little space and 
requires no technical knowledge and 
little maintenance. 

The pump, driven by an electric 
motor, delivers 240 gallons of water 
per hour into a storage tank, com- 
pressing the air therein, until, at a 
predetermined pressure (38 lb/sq in) 
the pressure switch stops the motor. 
From the socket on top of the tank the 
service pipe conveys water to the 
various taps. When a tap is turned 
on the level of water in the tank falls 
under air pressure until at 20 lb/sq in 
the pressure switch operates and starts 
the motor. When the pressure is again 
38 lb the switch cuts out. A pressure 
gauge shows how the set is functioning. 
About four gallons of water is 
delivered before the pump starts work- 
ing. If the pressure switch is set to 
cut in at 20 lb/sq in the pump will 
supply water at heights up to 4s5ft. 


Cable Coupler 


A new addition to the “ Nettle” 
range of rubber-clad cable couplers 


Nettle Accessories 2 A 3-pin cable coupler 


manufactured by NETTLE ACCESSORIES, 
Ltp., Harper Road, Wythenshawe, 
Manchester, 22, is a 2 A 3-pin type 
which dispenses with the fold-over lip 
sealing the two portions together; it 
is replaced by a push-on fit. When 
coupled together with a cable a partial 
vacuum is created in the body and 
medium pressure needs to be exerted 
to break the connection. The coupler 
is priced at 14s 4d, in rubber, or 15s 8d 
in “ Neoprene.” 


Paint Scraper 

The “Nu-Rapid” electric paint 
scraper, now being produced by 
HorvVELL Propucts, LTp., Red House 
Industrial Estate, Aldridge, Walsall, 


Horvell Products ‘Nu-Rapid’’ electric 
paint scraper 


Staffs., is claimed to remove any 
number of coats of paint, cellulose, 
varnish, etc., from either wood or 
metal without burn marks. It is fitted 
with a 400 W element and a replace- 
able scraper blade with rounded 
corners suitable for use on mouldings. 
Models are available for 100/110 V, 
200/220 V and 230/250 V in addition 
to ship voltages. The price is £2 2s 
and spare blades cost Is each. 


Clothes Washer 


Production of a new clothes washing 
machine, the “ Merlin,” which makes 
use of electro-sonic waves for the 
purpose of washing clothes, is an- 
nounced by GrtLoTr ELEcTRo Ap- 
PLIANCES, LtTp., Cotswold Works, Chal- 
ford, near Stroud, Glos. 

When in use a simple electromagnet, 
housed in the dome of the appliance, 
causes vibrations in the washing water 


Gillott. Electro Appliances “ Merlin” 


clothes washer 


at a relatively high frequency which 
both washes and rinses clothes and 
gives a maximum effect to the chemical 
action of the soap or detergent. The 
time for a complete washing operation 
is 25 min and use can be made of the 
kitchen sink. As there is no wear or 
tear on the clothes all fabrics, from 
nylon to wool, can be washed. 

The nominal loading is 30 W operat- 
ing on two voltage ranges, 200/230 
and 230/250, a.c. only, and due to the 
fact that it is designed to operate in 
water the manufacturers stress that the 
apparatus, which is efficiently earthed, 
must be connected to a three-pin plug. 
The total weight is 8 lb and the 
machine is 9}in high by 84in wide at 
its horizontal axis. In appearance it 
resembles a spinning top and_ its 
vertical plastic handle conceals the 
electrical leads. The globe shaped 
portion is finished in chromium, and 
the total price is £8 16s plus £3 17s 
purchase tax in the United Kingdom. 


Indicator Glasses 


Various types of miniature glass 
thimbles for indicator equipment have 
recently been produced by the ENGLISH 
Gass Co., Ltp., Empire Road, 





Typical examples from the range of the 
English Glass Co.’s indicator glasses 


Leicester. These are in clear, coloured, 
or opaque glass, with or without metal 
bezels. They are heat and scratch 
resistant, and, being of glass, will not 
fade. 


High-Speed Boiling Plate 

New high-speed boiling plates, 
based on a design familiar to users of 
electric cookers throughout Europe 
and Scandinavian countries, are now 
being manufactured under licence in 
this country by the JACKSON ELECTRIC 
STOVE Co., Ltp., Dallow Road, Luton, 
Beds. These Jackson-Ego “ Speed- 
ring” plates are 30 per cent lighter 
than the average solid type, which 
makes it possible to increase the total 
loadings of both the 6}in and 8in sizes 
to 1,350 W and 2,000 W respectively. 
The 8in plate, with cradle, weighs 


‘BebsAdada” 


Cut-away view of the Jackson-Ego 
“«Speedring’’ boiling plate 


7-2 Ib (old type 9-35 lb) and the 6jin 
plate, with cradle, weighs 5 lb (6-9 Ib). 

The iron used in the manufacture of 
these plates is specially smelted and 
treated after casting by a new process 
which ensures that the casting is well 
able to withstand extremes of thermal 
stresses. The insulating cement 
between the spirals and the casting is 
made to an exclusive formula and there 
is also a special precision process for 
embedding the three spirals. These 
spirals are interlaced and have com- 
pensated windings which allow for 
even heat distribution. 

Because of its design it is claimed 
that the plate can be run at a higher 
temperature than the normal solid 
plate without detriment when using 
utensils with uneven bases. Earth 
bonding is carried trom the casting to 
the earth pin and cradle by a chrome 
iron alloy strip and is permanently 
bonded to the centre of the plate by a 
unique moulding process, combined 
with welding. The plates conform to 
the E.D.A. interchangeability specifi- 
cation and practically any existing 
E.D.A. cradle can be fitted. 

The Jackson Co. also proposes to 
introduce a 6-heat switch, and both 


plate sizes will be available for either 
6-heat or “Simmerstat” switching 
arrangements. Alternative plates for 
3-heat control will be available as 
spares. 

The prices are £1 16s (8in) and 
£1 7s 6d (6tin). With cradles the 
prices are £2 7s 6d and £1 18s respec- 
tively. The “Speedring” plates and 
6-heat switches will be progressively 
introduced on “390” and “190” 
series Jackson cookers as from the end 
of March. The prices of the cookers 
will not be increased. 

Lighting Fittings 

The modern movement in design is 
reflected in the latest contemporary 
lighting fittings announced by the 
GENERAL ELEcTRIC Co., LTp., Magnet 
House, Kingsway, London, W.C.2, and 
it is claimed that there is a new design 
to suit every decorative scheme for all 
types and sizes of room. 

One group of fittings (F.34067, 
F.36135, F.34066, F.34068 and F.32089) 
follows a vogue very popular on the 
Continent and uses 25 W and 40 W 
small round lamps, 50 mm in diameter. 
The metalwork of polished brass is so 
constructed that each arm is locked 
accurately in position and cannot be 
turned out of alignment when the 
fitting is cleaned. The range com- 
prises pendants either for large or 
small rooms, together with matching 
brackets, and a_ ceiling-mounting 
version for low rooms. In all patterns 
a frosted candle lamp may be used as 
an alternative to the spherical bulb. 

Another series (F.34060, F.32095 
and F.32096) consists of basic designs 
of metalwork for pendants and wall 
brackets with a choice of contemporary 
strongly coloured cardboard (F.2818) 
shades or decorated glass (F.2021, 
F.2023, F.2024) in quieter tones. 

There is a substantial group of units 
for hanging on long thin flexible either 
singly or in a cluster at different 
heights. This group includes a range 
of coloured striped glass cylinders 
(F.30082/5) supported by brass pins 
from black caps; a small black and 
white metal unit (F.30080) giving a 
combination of indirect lighting with 
a concentrated spot beneath; a design 
(F.30073) suitable for hanging low 
over a dining table, consisting of a 
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citron yellow reflector beneath which 
is a pleated buckram diffuser resting 
in a satin brass cage. 

For halls, there is a smaller, slimmer 
version of the latter design (F.30074) 
together with a new version of the 
popular “top hat” lantern (F.30077). 
This consists of a white wire cage 
having a polished brass rim at the 
bottom with a diffuser in bright 
yellow with black motifs. Also in this 
group is a “Chrysaline” pendant 
(F.30076) with alternate panels in red 
flock on a white ground. 

For rooms with low head-room there 
is a group of six new ceiling fittings, 
four of which are based upon the use 
of a common ceiling attachment suit- 
able for a single 150 W lamp. The 
body houses a hidden backplate holder 
but as an alternative a Ijin hole is 
provided so that these units may be 
suspended on a shade-ring type holder 
if a pendant version is required. The 
diffuser bowls are available in four 
types. An unusual pattern (F.36134) 
using a one-piece “ Perspex ” diffuser 
with “ Sunburst” motif and arranged 
for three 60 W lamps fulfils a need for 
a better quality fitting at a reasonable 
price. Where a simpler type of unit 
is required, there is a design (F.36119) 
consisting of a mushroom-shaped 
enclosed glass mounted in a decorative 
metal corona. 

Several special-purpose bracket fit- 
tings have been developed that can 
be fixed merely by a picture nail, the 
flexible being led to the nearest plug 
point. One of these (F.32200) has a 
perforated shade in citron colour and 
a satin brass cone with other metal- 
work finished black. Another (F.32099) 
is a bracket in red and black on white 
card. There is adjustment for upward 
or downward lighting at a touch of a 
finger. Four outside wall brackets are 
fully weatherproof. One (F.33712) 
has black metalwork and a white 
“Perspex” diffuser, and another 
(F.33714) is an outside lantern in grey 
and blue with a white glass. 

The final suite of fittings (F.34062 
pendant and F.32097 bracket) has a 
regal appearance, the metalwork being 
in polished brass and white with 
curving metal leafwork, and the tall 
shades being finished in crimson flock 
with brass wire decoration. 


Three of the latest range of G.E.C. 


contemporary 


lighting _ fittings. 


Left to right: 60 W pendant fitting 

(F.30080); polished brass ceiling 

fitting (F.36135); and shield type 
wall bracket (F.32098) 
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GENERATION AND DEVELOPMENT 





Higher Electricity Prices? 


Predictions of an early rise in elec- 
tricity prices appeared in the daily 
Press early this week. Questioned on 
the subject, a spokesman of the Central 
Electricity Authority said that it was 
specifically stated that the “price 
reeze ” would be reviewed before the 
end of March and in the present cir- 
cumstances the Authority did not feel 
that it could prevent the Electricity 
Boards from making adjustments if 
and when they became necessary. 
Three Boards had already proposed 
price increases when the authority 
asked them to agree to the “ freeze.” 
On behalf of one of the three con- 
cerned, the Yorkshire Electricity 
Board, it was said on Monday that the 
Board was drawing up higher tariffs 
to take effect when the price freeze 
ended. 


Dartmoor Committee Denies 
“ Frustrating” Board 


In a statement issued last Saturday 
Sir Henry Slesser, chairman of the 
Dartmoor National Park Committee, 
and Mr. G. Clark, director of planning, 
Devon County Council, denied that 
the Committee was “frustrating the 
attempts of the South Western Elec- 
tricity Board to provide electricity 
supplies within the National Park.” 
From the time the Committee first met 
five years ago, the statement said, only 
five out of a total of 127 applications 
received from the Board had been 
refused and these would have been 
approved had the Board agreed to put 
the lines underground. In the great 
majority of cases agreement had been 
reached and the Board had indeed met 
the Committee on points of detail, but 
naturally there had been cases where 
the damage to amenity could have 
been so great that the Committee felt 
it must demand certain stringent con- 
ditions before agreeing. Only 4 per 
cent of all the applications received 
had proved of major difficulty. 


Ffestiniog Scheme to go Ahead 


Addressing members of Ffestiniog 
U.D.C. recently, Mr. T. W. Jones, 
M.P. for Merioneth, said that the 
£15 million hydro-electric scheme 
“was certain to start after the end of 
the financial year in April.” Although 
the contracts had not yet been allotted, 
he understood that everything else in 
connection with the scheme had been 
approved. 


Ulster Substation Explosion 


A transformer substation of the 
Northern Ireland Electricity Board 
near the main Londonderry-Belfast 
toad was damaged by an explosion last 
week, with the result that electricity 
supplies were interrupted over a large 


area of Co. Londonderry. A police 
statement said it appeared that a 
charge of gelignite had been thrown 
over the iron-barred fence surrounding 
the transformer; some sticks which 
had failed to explode were found 
scattered around the substation. 


Supply in Coalmining Area 

Chester-le-Street R.D.C. has 
approved plans by the North Eastern 
Electricity Board for the construction 
of 20 kV and 6 kV overhead lines at 
Picktree where the supply system is 
being taken over from the National 
Coal Board. 


Interconnection of Irish Systems 
Advocated 


The interconnection of the elec- 
tricity systems of the Irish Republic 
and Northern Ireland was suggested 
by Mr. Geoffrey Kennedy, the 
consulting engineer, in a lecture to 
the Institution of Civil Engineers in 
Dublin on 14th January. Mr. Kennedy 
said that he was confident that such an 
interconnection would be invaluable to 
the economy of the whole of Ireland. 

Dealing with the development of 
nuclear power, Mr. Kennedy said that 
the first question which had to be faced 
was what fuel supplies were going to 
be available in the future and what 
their cost was likely to be. A very 
great proportion of the total cost of 
nuclear power was in the form of fixed 
capital charges. One could be certain 
therefore that, once built, the cost of 
producing power would remain reason- 
ably constant. Nuclear power pro- 
duction had many advantages and if 
the people of Ireland felt attracted to 
it they should not wait too long before 


reaching a decision in principle. The 
choice and approval of a site for an 
atomic power station would inevitably 
take some time. 


Delay in Connecting Street Lamps 


Criticism of the North Western 
Electricity Board for its delay in 
connecting new street lamps was 
expressed at a recent meeting of 
Carlisle City Council, when it was 
decided to appoint a deputation to 
meet the Board’s officials. Councillor 
Souness, chairman of the Highways 
and Streets Committee, said that at the 
beginning of the year the city engineer 
had reported that 455 connections 
would be needed for street lighting, 
and a further 240 street columns had 
been approved in principle. After an 
interview with the Board’s officials, it 
had been decided to defer erecting the 
240 columns. At present there were 
167 columns erected and needing 
connection and another 38 were being 
built on the Morton estate. It 
appeared that owing to a shortage of 
jointers, the Electricity Board could 
not do any more than it was doing at 
present. Councillor Hamilton said 
this excuse was being made year after 
year, and Councillor Hunter suggested 
that the matter should be taken up 
with the Ministry. 


Cooker Rentals Terminated 


Some 30,000 cookers which have 
been rented from the North Western 
Electricity Board for 16 years or more 
are to be offered free to consumers, 
who have been notified that the hire 
agreements will be terminated as from 
March. 


OVERSEAS 


Kariba Flood Gates 


A French firm, Neyrpic, has been 
awarded the contract for the flood 
gates for the Kariba Dam and the 
contract for the intake and draught 
tube gates, screens and related work, 
says a statement by the Federal Power 
Board. The contracts are worth 
£711,049. Altogether 15 tenders were 
received, from France, Switzerland, 
Austria, Germany and Britain. 


Norwegian- Swedish Power Station 


Work on the Norwegian-Swedish 
hydro-electric power station on the 
Limvasselva River (Nord. Trondelag 
Province) is to begin next spring. It 
is planned to set up a power association 
comprising Norwegian and Swedish 
representatives and with its offices at 
Steinkjer. The cost of the power 
station is estimated at Nor.Kr. 55 
million (about £2-75 million), of which 


Nor.Kr. 32 million will be raised as a 
loan in Sweden. The power station 
will be built on the Swedish side of 
the frontier. 


Plant for Cape Town 


Our Cape Town correspondent 
reports that the tender of £393,165 by 
the O6cerlikon concern (Switzerland) 
for two 30,000 kW turbo-alternators 
for the new Athlone power station of 
the Cape Town municipality has been 
accepted by the City Council. Accept- 
ance of the tender, the lowest 
submitted, was recommended by 
the Council’s technical consultants, 
Messrs. Merz & McLellan, but the city 
electrical engineer strongly recom- 
mended acceptance of the next lowest 
tender of £511,800 from C. A. Parsons 
& Co., Ltd. whose equipment is 
installed in the Table Bay power 
station. 
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Financial Section 


STOCKS and 
SHARES 


ANOTHER strong and active display 
by the gilt-edged market has helped to 
sustain very firm conditions throughout 
most sections of the Stock Exchange. 
Bank Rate decisions are traditionally 
made known at noon on Thursday of 
each week, and from the animation 
which has been developing on the floor 
of the House at that time for some 
weeks past it is clear enough that 
expectations of a downward change in 
the rate have been behind the rise in 
Government securities. In the indus- 
trial market the indices to leading share 
prices had picked up, by the beginning 
of this week, all but a point or two of the 
losses inflicted by the early stages of the 
Suez crisis. The average improve- 
ment since November amounted to as 
much as I4 per cent. 


Electrical Equipment Shares 
Shares of the electrical and engineer- 
ing companies in the main atomic power 
construction groups came strongly into 
favour again in anticipation of news 
relating to further expansion of the 
development programme. Profit taking 
was easily absorbed and gains of from 
2s 6d to 6s 3d were recorded during the 
past week in Associated Electrical 
Industries, English Electric and G.E.C. 
Crompton Parkinson put on another 
2s 6d to 17s 6d, while C. A. Parsons and 
A. Reyrolle have both forged further 
ahead since the successful completion 
of the capital issues. While the popu- 
larity of the shares has been associated 
mainly with nuclear energy, the news 
of the British Transport Commission’s 
award of electrification contracts worth 
about £8 million to some of the firms in 
this field came as a reminder that 
demands for the products of their other 
divisions also continue to grow. 


Better Prices 

Babcock & Wilcox rose 6s 3d to 
78s 9d,.and there were further improve- 
ments in Clarke Chapman to 135s, 
International Combustion to 21s 3d, 
John Thompson to 34s and in the other 
nuclear power engineering issues. Else- 
where Ericssons were marked up 4s 6d 
to 39s and Southern Areas repeated the 
previous week’s gain of half a crown, 
reaching 18s 9d. Lancashire Dynamo 
were also outstanding with a rise of 5s, 
to 42s 6d. Gains of one to two shillings 
occurred plentifully down the list of 
electrical equipment shares. Among 
the good features were Thorn Electtical 
at 19s 6d, British Tabulating at 45s 3d, 
Elliott Brothers at 28s 9d, Hackbridge 
& Hewittic at 15s, Hoover at 2¢s 3d, and 
Holophane at 20s. Of the lower priced 


shares, Dewhurst were again prominent 
at 7s, while A. F. Bulgin advanced to 
5s, Cossor to 6s 6d and Vactric to 14s. 


Aiton & Co. 
The tos ordinary shares of Aiton & 
Co. have been dealt in up to 58s 6d 
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since the publication of a report cover- 
ing the first half of the financial year 
ending next March. In maintaining 
the interim dividend at 7} per cent, «s 
before, the company tells shareholde:s 
that profits in these six months were 
above the corresponding figures for 


Price Changes in 











Week’s Dividend 1956 
Middle Rise — 
Company or Board Nom. price or Pre- Last Yield % High- Low- 
Value 2ist Jan. Fall vious est est 

Gilt-edged Stocks és <4 
Brit. Elec. 1968/73 ne we 400 78h 3=86+! 3 3 317 6 804 723 
Brit. Elec. 1974/77 se so 460 764 +! 3 3 316 6 794 74 
Brit. Elec. 1976/79 oe ... 100 80; +1 34 34 de 84 744 
Brit. Elec. 1974/79 ov ... 100 913 42 4} 4h 413 0 95 85} 

Overseas Electric Supply 
Calcutta Elec. ‘se ve vane 19/- +6d 6t é6t 6 6 3t 20/9 18/6 
East African Power ase soa. ee 20/- 7 7 7 6-0 21/3 19/- 
Nigerian Elec... es =e aee 17/6 10 10* 1 8 6 21/- 17/- 
Perak Hydro-Elec. as < e 14/3 +3d 10 10* 1409 17/6 14/- 

Equipment and Manufacturing 
Aberdare Cables We ree 10/3 173 174 810 9 13/6 19 
Aerialite ... er oe os. tf 5/6 +6d 45 48 814 9 6/9 4/9 
Allen, W. H. the sa csp EN 37/-xd +1/- 20 10* 5 8 0 39/- 33/6 
Aron Elec. Ord. ... ie cae ae 52/6 15 15 54 3 56/- 52/6 
Assd. Automation sans ... 10/- 20/- +1/6 10 5 210 0 19/- 15/- 
Assoc. Elec. Ord. ... se von OE 72/6 +6/3 14 15 42-9 85/6 57/6 
Automatic Tel. & El. ea woe ES 56/3 +13 15 15 5 6 9 72/6 50/- 
Babcock & Wilcox ue ete, nies 78/9 +6/3 15 15 316 3 85/6 64/- 
Baldwin, H. J... ae os 4/6 20 20 817 9 5/- 3/9 
Bakelite... 7 = .. 10/- 22/- +9d 16 16 ? 5 6 34/- 21/3 
Berry’s Electric... as re) bo 5/9 — lot 814 0 6/6 5/9 
British Aluminium - ee 68/9 +1/3 12 12 ao @ 78/9 40/6 
B.I. Callender’s ... 55 aa 51/3 +6d 10 123 417 6 54/3 45/- 
B.I. Callender’s 6% Pref. we OBE 21/3 6 6 513 0 22/6 20/3 
British Tabulating ere ine, ott 45/3 +2/9 9 9 319 6 51/3 37/3 
British Thermostat — =e 26/3 20 25 415 3 31/9 24/6 
British Vac. Cleaner nas aa: Sa 8/- 30 15* o 7.6 8/9 6/- 
Brook Motors... ae a0 32/6 +1/3 25 25 783 9 44/- 30/- 
Brush Group sie ies a (SP 5/- +6d 10 10 10 0 0 7/9 4/6 
Bulgin, A. F. ss se se RE 5/- +3d 45 50 as 5/3 4/- 
Burco Dean be ie re) 8/9 224 20 i 8 6 13/6 8/3 
Chloride El. Storage “A” sa ee 59/9 +1/9 I7R 173 Sil? 3 73/6 55/- 
Clarke Chapman ... ms <a 6) 135/- +7/6 20 223 3 69 4127/6 89/6 
Cole, E. K.... ot < ae 18/- +6d 17k 173 417 3 22/3 15/- 
Cossor, A. C. ce vos ve «= Se 6/9 +9d 15 Nil Nil 10/3 5/- 
Crabtree ... ae i ... 10/- 24/6 20 20 es 3 29/3 23/- 
Crompton Parkinson Ord. vw 17/6 +2/6 16 16 4il 6 15/- 12/3 
De La Rue re ae sas Bf 17/3 +1/- 30 30 814 0 20/3 15/- 
Decca “A” Eee one wae 4H 29/6 56} 433* 518 9 44/9 23/3 
Desoutter ... eee ice ~~ 28/- 25 30 S°o7.3 32/9 25/9 
Dewhurst <s vt cen, He 7/- +3d 30 163* 412 9 7/6 5/3 
Dictograph Tel. ... 4 we fe 7/- 20 20 5 14 3 7/3 5/6 
Dubilier Condenser sat << Sh 5/9 25 30 5 4 3 5/9 3/6 
Duport... ae eee ae «SE 18/- +3d 23 25 619 0 21/6 13/9 
E.M.1. a ais es we. 10/- 28/- —I/- 15 15 5.3 <3 37/- 22/6 
Electrical Components ... oa ae 6/9 25 25 9 $s 3 8/- 6/3 
Elec. Construction ae oa5\ae 23/9 —1/3 8} 8} Ye ee | 29/9 22/6 
Elliott Bros. bs sie Pr 28/9 +1/9 17} 20t 3°96 36/9 22/6 
Enfield Cable Ord. ics ee | 14/- Nil Nil Nil 19/3 13/- 
English Electric... bee cos EE 53/9 +5/- 123 123 413 0 66/3 43/9 
English Electric 32% Pref. ree 13/6 +6d 2 32 511 0 14/6 12/6 
Ericsson Tel. re sa aa” Bi 39/- +4/6 20f 20+ 211 3f 42/9 31/- 
Ever Ready a Ane cos, | 29/9 +1/- 35 35 SAF 9 32/9 24/- 
Falk Stadelmann ... o ove 36/9 +1/- 173 174 910 6 45/9 35/6 
G.E.C. Ord. pi es eae | 55/- +2/6 122 14 Sh 65/6 41/3 
G.E.C. 64% Pref. ... or “os, el 23/- +1/- 6} 6} 33 0 23/9 21/3 
General Cables... ts we «= «Sf 11/3 30 30 is 6 9 13/9 11/3 
Greenwood & Batley... ose ae 46/3xd 173 174 7H 3 47/6 45/- 
Hackbridge Holdings... .. §/ 20/9 +6d 25 30 746 24/6 18/9 
Hackbridge & Hewittic ... a 15/- +1/3 30 23* 73 3 22/- 13/9 
Heatrae... sos aie we Df 4/- 15 15 710 0 5/1 3/9 
Henley’s 10/- 16/6 +3d 10} 14 619 6 19/9 14/- 
Holophane 5/- 20/- +1/3 30 30 710 0 21/6 17/- 





The above quotations are based upon middle prices in the Stock Exchange Daily Official List. 


* After scrip issue. 


t Free of income tax. 


t Dividend indicated. 
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1955-56. The improvement is credited 
to the maturing of old long-term 
contracts. On the other hand, results 
on newer contracts are said to remain 
satisfactory. There is the familiar 
reference to contracting profit margins, 
but reasonable profits are expected to 





continue. Last year’s 20 per cent 
dividend was covered as much as eight 
times over by available profits. A yield 
of under 34 per cent on the shares is 
related to that factor, and also in part 
no doubt to the company’s associations 
with the development programmes of 


Eleetrical Investments 








Week’s Dividend 1956 
Middle Rise nr ee —_—. 
Company or Board Nom. price Pre- Last Yield, High- Low- 
Value 2Ist Jan. Fall vious est est 
Equipment and Manufacturing—continued 
Hoover... vis és . SF 29/3 +1/6 70 50 8il 0 39/3 23/- 
LCL ‘2 es ive cana S| 41/- +1/- 10 10 417 6 49/9 37/3 
Intl. Combustion ... as var eae 21/3 +1/3 25 20* 414 0 25/- 15/3 
Johnson & Phillips aes war 33/9 +1/3 15 15 So 46/6 27/6 
Lancashire Dynamo ore ta 42/6 +5/- 15 11* &3 ¢€ 49/9 37/6 
Laurence, Scott ... ~ Prog. 14/9 +6d 123 15 5 ot 3 16/9 13/3 
Lister, R. A. is as oe 28/3 +9d 9:3 10 a -b'¢ 35/3 24/6 
London Elec. Wire ae we €1 45/- +1/6 123 123 | 52/9 42/6 
Lucas, J... $8 +86 wate 31/3 73 7 416 0 40/3 28/9 
Marryat & Scott ... Bie ene 8/3 30 30 2 S26 11/3 8/9 
Mather & Platt... or, ae 52/6 15 15 5 14 3 65/3 50/- 
Metal Industries ... Sus oat 22/6 +1/6 9 9 —- 27/- 16/3 
Midland Elec. Mfg. Pre ove. GE 46/3 +1/3 10 123 5 80 48/6 43/6 
Morphy-Richards ... ine w= 4/- 12/6 +6d 50 50 -- 13/9 10/- 
Murex nee oes 2. oes 66/3 20 20 609 74/6 60/- 
Newman Ind. fie Fe ne) ae 2/3 10 10 817 9 2/9 2/1 
Oldham & Son... “as «a. US 2/6 20 173* 7.00 3/- 2/3 
Parnall (Yate) ~2 eae it oe 7/3 +1/- 14 12 8 5 6 9/6 5/6 
Parsons, C. A. ... eT we £1 56/3 +3/9 10 10 -- — — 
Plessey... sale ee ... 10/- 63/3 +1/3 273 30 4149 87/6 56/- 
Pye “A” Deferre a i Se 17/- 123 123 313 6 21/3 13/3 
Reyrolle_... Sok oa sas 100/- +7/6 15 16} 3 5 0 II7/6 81/- 
Rheostatic ... = ai i 9/- 183 12t > 63 a 8/3 
Richardsons Westgarth ... ates | 17/9xd +9d 16% 16% 414 0 17/3 13/9 
Scottish Cables... ioe ae |p 16/9 27} 273 611 3 17/9 14/9 
Smith (England), S. a ss 4 13/6 173 173 Ls 14/3 10/6 
Southern Areas ... se vw te 18/9 +2/6 10 L 800 28/9 13/9 
Strand Elec. sae oa a SF 7/9 15 15 913 6 8/6 6/9 
Sturtevant ‘ve 8c ge | 24/6 14°4f ISt +t 3 SA 21/3 
Sun Elec. ... Br of sve tee 42/6 20 25 Wis 3 42/6 33/9 
Switchgear & Cowans_... <~ o 14/6 +9d 20 25 812 6 17/- 12/9 
Taylor Tunnicliff ... ves <= 12/3 +6d 15 15 626 14/- 11/3 
TES. ces wae ae ... 10/- 33/9 25 25 t-@3 45/- 33/9 
F.C. 8:04. .:. ne oi sce ee 27/- +1/- 8} 8} 660 34/- 24/- 
Telephone Mfg. ... a —— 6/6 10 10* 73 9 8/6 6/- 
Thorn Elec. ae ee a ae 19/6 +1/3 15 15 317 0 22/6 15/- 
Thornycroft Se ss sea ee 33/9 15 123 F Gea 49/9 33/6 
Tube Investments... ne can 61/3 +2/6 22} 15*f 418 0 70/6 50/9 
Vactric ss... = ae tan ae 14/- +I/- 15 173* 650 15/- II/- 
Veritys... Pe 334 cor ae 9/3 123 123 615 3 10/- 6/9 
Walsall Conduits ... 365 Peer. | 1/9 70 20* 616 3 13/6 10/9 
Ward & Goldstone ee oe. 37/6 +6d 30 35 413 3 39/6 29/- 
Watford... ee ie ste | a 6/3 25 25 800 7/6 5/6 
Westinghouse __... pe cn 75/-xd 18 18 416 0 100/- 67/6 
West, Allen = es re) bo 13/6 +6d 15 15 51! 0 14/6 11/3 
Wolf Electric ss ise at oe 17/6 20 20 § 14 3 26/3 17/6 
Trusts, Transport and Communications 
Anglo-Portuguese a css 21/3 8 8 710 6 23/6 20/3 
Brit. Elec. Traction: 
Def. Ord. “A” ae oe ae 18/6 +I/- 22% 223 6 1 6 20/- 15/6 
Cable & Wireless: 

Ord. oe aes ee ao ae I/- +6d 10 10 411 0 11/3 9/3 
4% Loan oa oe ... 100 904 4 4 486 923 88 
Calcutta Trams... ca ws 26/3 +3/3 Tht 8it 6 9 6t 27/6 23/- 
Cape Elec. Trams in —— i5/- —6d 8 8 10 13 20/3 15/6 
Marconi Marine ... ade ae 32/- 10 10 650 34/- 31/- 
Oriental Tel. Ord. sas ee) 71/3 —I/3 16 — _ 90/- 66/3 
Telephone Rentals an a SS 10/9 +3d 12} 123 5 16 3 1/9 9/6 
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the electricity supply industry. In last 
year’s report, the chairman expected 
interesting work in the atomic field. 


Switchgear & Cowans 


The 5s shares of Switchgear & 
Cowans have been showing an improv- 
ing tendency in recent weeks, and 
advanced further to 14s 6d after the 
inclusion of the company’s name among 
the firms given contracts for switchgear 
to be installed on certain sections of 
British Railways. This company raised 
new capital three months ago by an 
issue of 200,000 ordinary shares at 
tos 6d. At the time the directors 
estimated that profits for 1956 would be 
about the same as the previous figure of 
£146,000, in which event they expected 
to be able to recommend a final dis- 
tribution of 15 per cent. This would 
make a total of 25 per cent including the 
interim dividend paid before the 
increase in capital, and on that basis 
there is a yield of over 84 per cent at 
the present price of the shares. Pre- 
liminary annual results for 1956 are due 
to appear in March. 


Westinghouse Capital 

After the appearance of the full 
report, Westinghouse Brake & Signal 
£1 shares were well supported at the 
level of 75s to which they had risen 
earlier on the strength of the pre- 
liminary profits statement. This had 
reported trading profits at the record 
level of £1-7 million and the main- 
tenance of the dividend at the previous 
rate of 18 per cent. In the balance 
sheet a big expansion in fixed assets, 
stocks and debtors is reflected on the 
other side of the account in the growth 
of the overdraft by a million. Taxation 
has continued to drain away urgently 
needed cash resources, and in his review 
the chairman indicates the probability 
of a capital issue in the present year. 
In order that this might be combined 
with a capitalisation of reserves, the 
intention is to increase authorised 
capital from £3-5 to £8 million. 
Market Notes 


Lindley Thompson Transformer & 
Service Is ordinary shares have been 
dealt in around 1s 14d since the 
declaration of a 12} per cent dividend 
for the year ended last September. 
This rate has been paid since the com- 
pany was made public in 1951. Accord- 
ing to the preliminary statement of 
results, the profit of £85,600 after all 
charges, except tax, is closely in line 
with the previous figure. Taxation 
takes the slightly larger amount of 
£43,900, but the net surplus again 
appears to cover comfortably twice over 
the distribution on the £230,000 
ordinary capital. Among preference 
shares recently on offer in reasonable 
numbers, Anglo-Portuguese Telephone 
6 per cents have been available at 
19s 6d, and Telephone & General Trust 
7 per cents at 22s 6d, to yield a little 
under 6} per cent in each case. Similar 
returns are shown by Efco 54 per cent 
preference at 18s, and Reliance-Clifton 
“ fives” at 16s 6d. 




































































































































176 


Radio Rentals, Ltd—The main 
figures in the accounts for the year 
ended 31st August last were given in 
our issue of 21st December. In his 
circulated statement, Mr. P. Perring- 
Thoms (chairman and managing 
director) refers to the Control Order 
requiring that nine months’ rentals for 
any radio or television set must be 
paid in advance of installation, and 
says that its impact is particularly 
heavy on the radio renting branch of 
the business. On the other hand 
Radio Rentals (Sales & Service), Ltd., 
which deals with the sales branch of 
the group’s trading, has improved its 
results. They are concentrating on 
television rental, which is now a major 
part of the business, in which con- 
ditions have proved less difficult to the 
extent that they have been able to com- 
plete a satisfactory programme during 
the last half-year under review, and for 
the following four months to Christmas. 


Lindley Thompson Transformer & 
Service Co., Ltd.—The trading profit 
for the year ended 30th September last 
amounts to £85,552, as compared with 
£85,752 for the preceding year. After 
providing £43,858 for taxation, it is 
proposed to pay an ordinary dividend 
for the year of 123 per cent (un- 
changed). The balance carried for- 
ward is £85,140 (against £68,427 
brought in). 

L. Sterne & Co., Ltd.—The accounts 
for the year ended 31st October last 
show that after meeting £99,100 for 
taxation the net profit is £88,119, as 
compared with £46,293 for the pre- 
ceding year. General reserve receives 
£60,000 and the dividend for the year 
is unchanged at 15 per cent. The 
balance carried forward is £73,541 
(against £71,815 brought in). 

The Palestine Electric Corporation, 
Ltd., has received an offer from the 
Israeli Government to acquire the 4} 
per cent redeemable cumulative pre- 
ference stock at 20s 6d sterling per £1 
unit to be satisfied by the issue to 
holders of 5 per cent registered sterling 
C stock of the State of Israel, payable 
in London in sterling by four yearly 
instalments, the first at 5s per £1 unit 
to be made on Ist January, 1958. The 
offer is conditional upon a go per cent 
acceptance on or before 5th February 
next. 

Bennis Combustion, Ltd., has 
declared an interim dividend of 23 per 
cent (against 5 per cent). 

James Scott & Co. (Electrical Engi- 
neers), Ltd., announce an _ interim 
dividend of 5 per cent (unchanged). 


British Relay Wireless & Television, 
Ltd., is paying an interim “A” 
ordinary dividend of 5 per cent 
(unchanged). 

The Globe Telegraph & Trust Co., 
Ltd., has announced an interim divi- 
dend of 4} per cent (same) on capital 





REPORTS and DIVIDENDS 


increased from £5 million to £6 million 
by a rights issue. 


The Cables Investment Trust, Ltd., 
is paying an interim dividend of 4% per 
cent (unchanged). 


New Companies 


W.H.R. Developments, Ltd.—Registered 
7th January. Capital £1,000. Electrical and 
mechanical engineers, etc. Directors: W. H. 
Ruffle and W. H. Stratford. Regd. office: 
Brookside, Wineham, Sussex. 


Cyril Harris & Company (Electrical Con- 
tractors), Ltd.—Registered 7th January. 
Capital £100. Directors: C. E. Harris and 
C. E. Davies. Regd. office: 7, Stow Park 
Avenue, Newport, Mon. 


Gosta Tengwall, Ltd.—Registered 7th 
January. Capital £1,000. Manufacturers of 
and dealers in lamp shades, lamps and elec- 
trical goods of all kinds, radio and television 
receivers, components, _ etc. Directors: 
G. Tengwall and Gladys L. Tengwall. Regd. 
office: 126, Great Church Lane, W.6. 


Burtwell & Drew, Ltd.—Registered 14th 
December. Capital £5,000. Electrical, radio, 
sound, television, heating, telephone, mechani- 
cal and general engineers, etc. Directors: 
C. L. Burtwell and A. G. Drew. Regd. office: 
Coxwell Street, Faringdon, Berks. 


Holliday (Eastern), Ltd.—Registered 28th 
December. Capital £1,000. Electricians, 
etc. L. Richardson and Kathleen Holliday are 
the first directors. Solicitors: Bulcraig & 
page Amberley House, Norfolk Street, 

2. 


Wildbore’s Radio, Ltd.—Registered 31st 
December. Capital £40,000. Merchants, 
manufacturers of and dealers in electrical and 
electronic goods, etc. Directors: J. E. Wild- 
bore, E. Wildbore and J. B. Wildbore. Regd. 
office: 76, Yorkshire Street, Oldham, Lancs. 


Evergreen’s (Leicester), Ltd.—Registered 
toth January. Capital £2,000. To acquire 
the business of an electrical contractor carried 
on by J. M. Green, at 24, King’s Drive, 
Leicester Forest East, Leics, etc. Directors: 
J. M. Green and R. A. Green. 


J. B. Wilson (Contractors), Ltd.—Registered 
14th January. Capital £2,000. To acquire 
the business of an electrical contractor carried 
on by J. B. Wilson, at Whitley Bay, and to 
carry on the business of radio, television and 
electrical contractors, etc. Directors: J. B. 
Wilson and Mrs. Ethel Wilson. Regd. office: 
200, Park View, Whitley Bay. 
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Peter Williams, Ltd.—Registered 14th 
January. Capital £1,000. To acquire the 
business of electrical engineers and contractor 
now carried on at 15, High Street, Portishead, 
Som., as Peter Williams. P. Williams is firs 
and permanent director. Regd. office: 15, 
High Street, Portishead. 

Oberterm Electrical Co., Ltd.—Registered 
1sth January. Capital £1,000. Manufac- 
turers of and dealers in radio transmitting 
and receiving sets, etc. Directors: T. C. 
Oberman, J. E. Oberman and A. J. Turner. 
Regd. office: 5, Great Winchester Street, 
E:C.2. 

Peter Scott (Leeds), Ltd.—Registered 11th 
January. Capital £100. Mechanical and 
electrical engineers, ironfounders, etc. 
Directors: P. H. Scott and Mrs. Olga M. Scott. 
Regd. office: 75, Low Road, Hunslet, 
Leeds, Io. 

Northern Vacuums, Ltd.—Registered 14th 
December. Capital £1,000. ‘To acquire the 
business of an electrical dealer carried on by 

. A. H. Etheridge. Directors: J. A. H. 
Etheridge and Mrs. Isobel M. Etheridge. 
Regd. office: Beaconsfield Chambers, The 
Viaduct, Carlisle. 

Flovac, Ltd.—Registered 24th December. 
Capital £250. Designers, manufacturers of 
and dealers in electrical, electronic, radio, 
television and telephone apparatus, etc. 
Directors: V. E. Flood and Mrs. Audrey M. 
Flood. Regd. office: 217, Abbotsbury Road, 
Weymouth. 


Bankruptcies 


J. G. Sims, 57, Over Lane, Openwoodgate, 
Belper, Derbyshire, trading as J.G.S. Radio 
Service, radio and television retailer and elec- 
trical contractor.—Trustee, Mr. R. F. Bendall, 
126, Colmore Row, Birmingham, 3, appointed 
oth January. 

S. R. Nightingale, 149, Elm Bank Terrace, 
South Street, Andover, Hants, electrical 
engineer and poultry farmer, lately carrying 
on business at St. Swithins, Waltham Chase, 
Southampton.—First and final dividend of 
93d in the £, payable at the Official Receiver’s 
Office, 16, Westwood Road, Southampton. 

H. M. Pollen, 22, Riverside Close, Staines, 
Middx, lately carrying on business as a radio 
and electrical engineer under the style of 
Thameside Electrical Services at 51, Thames 
Street, Staines.—Last day for receiving proofs 
for dividend 4th February. Trustee, Mr. 
N. W. Osborne, 11-12, Finsbury Square, 
London, E.C.2. 


Liquidation 
J. S. Thorpe, Ltd., electrical contractors.— 
Winding up voluntarily. Liquidator, Mr. 
M. C. Rogers, 12, Cheapside, Nottingham, 
appointed 4th January. 





Nuclear Graphite Company 


The A.E.I.-John Thompson Nuclear 
Energy Co., Ltd., and the Morgan 
Crucible Co., Ltd., are forming a joint 
company, Nuclear Graphite, Ltd. This 
company will specialise in the machin- 
ing of graphite blocks for the construc- 
tion of the massive graphite moderator 
piles in atomic reactors—similar 
reactors to those in use at the Calder 
Hall station. 

The new company is being formed to 
meet the increasing demand for large 
machined graphite blocks of intricate 
shape to close dimensional limits. The 
rapid expansion of atomic power 
generation demands a large increase 
in production capacity and it is now 
necessary to lay down additional plant. 
This will provide machining capacity 
to cover likely expansion in the British 


nuclear power programme and _ for 
overseas orders. A site is being pre- 
pared and preparatory work is already 
well advanced. The Morgan Crucible 
Co. is engaged in the development and 
manufacture of many special materials 
and components for use in the atomic 
field; other members of the group are 
supplying a variety of products. 

The chairman of the new company 
will be Mr. H. West of the A.E.I- 
John Thompson Nuclear Energy Co., 
the managing director will be Mr. 
R. S. Silman of the Morgan Crucible 
Co., and the other directors will be 
Mr. J. H. N. Thompson of John 
Thompson, Ltd., Mr. G. S. C. Lucas 
of the B.T.H. Co. and Mr. C. J. Hewes 
and Mr. G. M. Slight of the Morgan 
Crucible Co. 
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ELECTRICAL TRADE OF ITALY 


Steady Increase in Exports 


Traty’s competitiveness abroad is based on an un- 
saturated home market which indirectly subsidises her 
exports. In its aggregate value, her electrical trade last 
year did not vary greatly from the year before. Her 
imports, including allied products (Table 1), rose from 
42,700 million lire to 46,200 million, while her overall 


TABLE I.—DISTRIBUTION OF IMPORTS 1954/1955 
(million lire) 


exports (Table 2) increased from 30,600 to 33,100 
million lire. (Average exchange rate £1=lire 1,750.) 

In common with other countries, domestic appliance 
exports showed the biggest increases, while shipments of 
rotating machinery declined, in spite of substantial 
deliveries to Argentina. Table 3 shows the trade in the 


TABLE 4.—PRODUCTION OF ELECTRICAL EQUIPMENT 
(milliard lire) 





Switch and 
cation distribution 

equipment gear and 

and parts parts 


Motors, | Telecommuni- 
generators 


Country and parts 


1954 1955 1954 1955 1954 1955 
United Kingdom _.... | 1,683 1,909 
Austria Bey co 85 74 147 
Belgium : a | 68 
France... AG ey | 98 568 
Holland ayaa | -- 
Sweden sd ons 267 
Switzerland | i 1,300 
West Germany a 1,88 ‘ ki 3,843 
United States... eit i ; 2,605 











TABLE 2.—EXPORTS (PRINCIPAL PRODUCTS) 
(million lire) 





Product Group 1951 1952 1953 1954 1955 


“3,929°1 | 3,331-9 | 5.7480 | 3,369°3. 1,519°8 

“3,059°5 | 3,6821 | 3,599°0  3,201-7 3,162°6 
.. | 2527-7 | 2,717-2| 2.7740) 2,753°4 3,128-7 | 
| 38306 | 4,019°8 | 3.6220 3,3201 4229-3. 
| 373°4| 1017-2 1,647°0| 1,982-4 | 2,519°7 


Motors and generators a 
Transformers dina Pa 
Distribution material 
Cables and wires... 


Domestic appliances 


Telephone, telegraph and 
“ professional’’ radio 
equipment si i 719°8 7711 2,079'7 | 4,510°0  5,521-1 








Total incl. allied equip. ... | 23,406"1 | 24,854-4 | 27,759°4 | 30,600°4 33,100°6 





TABLE 3.—DISTRIBUTION OF EXPORTS, 1954/1955 
(million lire) 





Switch and 
cation distribution 

equipment gear and 

and parts parts 


1954 | 1955 | 1954 | 1955 1954 | 1955 


Motors, Telecommuni- 
generators 


Country and parts 


United Kingdom ase - - 332 
Austria can AL | | 383 
Belgium Mace Ree | 68 494 
Finland tos 
France... 
Greece 
Holland 
Jugoslavia 
Norway 
Poland.. 
Portugal 

Spain ... 
Sweden 
Switzerland 
Turkey ies 
West German 
Russia ... ee 
Saudi Arabia ... 
Egypt ... 

Libya ... 
Morocco an 
South Africa ... 
india es 
China ... 
USA... 
Argentina 
Brazil ... 
Mexico 
Uruguay 
Venezuela 
Australia a 
New Zealand... 














quipment for energy produc- 
tien, distribution and trans- 
mission aad ee aed 40°70 39°50 | 33°70 35°60 36°80 


Industrial electrical equipment | 80°13 | 75°70 | 74:70 1 74-12 81°30 
Telecommunication material ... 43°50 46°50 | 60:50 | 67:70| 67:10 
.| 1516) 21-00! 24-40| 27:10| 29-10 | 

eA! Petra) el eee | be ae 

| 3110 | 3260} 35:40| 39-40! 46-00 
Total... ae nis | 210°59 | 215°30 | 228°70 | 243-92 | 260-30 


; Product Group 1951 | 1952 1953 1954 1955 
E | 














Traction equipment 





Consumer goods 














principal classes of equipment with some of the leading 
customers. 

On the production side (Table 4), Italy’s electrical 
industry after an initial increase of 16-8 per cent during 
1948/49, has kept at a steady level of 6-5 per cent since 
1952. The rising living standards of Italy’s population 
are reflected in the outstanding increase of her consumer 
goods production. 





Radio-isotope Applications 


IN a communication to the Institution of Mechanical 
Engineers, Mr. J. L. Putman (A.E.R.E., Harwell) reviewed 
applications of radio-isotopes to engineering. He defined 
isotopes as radioactive versions of natural chemical elements 
whose nuclei contained the same number of protons but 
different numbers of neutrons. They were produced 
mainly by neutron bombardment of ordinary materials in 
a nuclear reactor, upsetting the stability by having too 
many or two few neutrons, balance being restored by the 
emission of radiations. 

In engineering applications the more penetrating 
radiations were the most important, i.e. beta particles with 
maximum energies from o-I to 3-5 MeV and gamma rays 
with maximum energies from 0-05 to 2-8 MeV, as detected 
by ionisation chambers, Geiger counters or scintillation 
counters. In production control the absorption or scatter- 
ing of radiations provided a measure of material thickness. 

Radioactive tracers were used to determine rapidly mix- 
ing efficiencies and hold-up times and in the non-destructive 
testing of components. In basic research into alloy 
structure, polished surfaces in contact with a photographic 
film exposed to the radiations showed the distribution of the 
radioactively labelled constituents. By this means (auto- 
radiography) radioactive areas separated by 50 to 100 
microns, or even down to 10 microns in most favourable 
conditions, could be resolved. 

Wear of engine parts could be ascertained very quickly 
by measuring the radiated debris in the circulating lubricant 
and wear of tools similarly from the radiated debris from 
the swarf. For many purposes gamma radiography supple- 
mented or replaced X-rays as a cheaper alternative and, 
having greater manceuvrability, was of especial advantage 
in the radiography of assembled engines. 





NEW PATENTS 


Electrical Specifications Recently Published 





The numbers under which the specifications will be printed and abridged are given in 
parentheses. Copies of any specification (3s Od each including postage) will be obtainable 
after 30th Fanuary from the Patent Office, 25, Southampton Buildings, London, W.C.2. 


1950 

6892. National Research Development 
Corporation.—Apparatus for examination of 
materials by means of ultrasonic waves. 20th 
June, 1951. (766981.) 


1951 

14643. Sargrove Electronics, Ltd., and 
Sargrove, J. A—Control systems. 28th July, 
1952. (Cognate application 45, Ist January, 
1952.) (767081.) 


1952 

11227. Electric & Musical Industries, 
Ltd.—Operating circuits for cathode-ray 
tubes of television receivers. 17th April, 
1953. (767263.) 

19150. Siemens & General Electric Rail- 
way Signal Co., Ltd., Austin, T. D., and 
Riddle, H. J. K.—Code impulse generators 
for use in electric signalling systems. 29th 
July, 1953. (766871.) 

21010. British Thomson-Houston Co., 
Ltd.—Frequency discriminators and pre- 
cision speed regulation. 18th August, 1953. 
(767171.) 21011. Speed control of electric 
motors. 18th August, 1953. (767172.) 
24598. Synchronised speed control of d.c. 
motors. 28th September, 1953. (767173.-) 

29944. General Electric Co.—Reverse 
current limiting circuits for d.c. circuits. 26th 
November, 1952. (766874.) 

31186. General Electric Co., Ltd.—Elec- 
tric protective systems and control circuits 
therefor. 9th December, 1953. (767188.) 


1953 

3586. Foster Instrument Co.,_ Ltd., 
Oughton, H. G., and Gurney, W. H.—Control 
apparatus. 9th February, 1954. (Cognate 
application 20353, 22nd July, 1953.) (767003.) 

8474/5. Electric & Musical Industries, 
Ltd.—Valve wn circuits. m ag March, 
I . (766987/8.) 9471. ulse generator 
in aon 18th March, 1954. (766989.) 

9840. Officine Meccaniche Ruinite Soc. 
per Azioni.—Electromagnetic switches. toth 
April, 1953. (767197-) 

12382. National Research Development 
Corporation.—Electrical pulse synchronising 
systems, 22nd April, 1954. (767095.) 

18853. Kobler, V., and Kobler, W.— 
Electrical dry shaving apparatus, 7th July, 
1953. (767292.) ; 

24220. Dennis, J. P., and Dennis, H. P. 
—Dolly-actuated electric switches for a.c. 
circuits. 25th August, 1954. (767008.) 

24337. Electric & Musical Industries, Ltd. 
—Circuits for generating unidirectional volt- 
ages in television receivers. 18th August, 
1954. (767264.) 

26807. Cantie Switches, Ltd.—Frame- 
works and particularly frameworks for cubicles 
for electric switchgear and switchboards. 3oth 
September, 1954. (767294.) 

27672. Shimkin, I. — Defective-earth- 
circuit indicator device for electrical appli- 
ances. 8th October, 1953. (767104.) 

27682. Dubilier Condenser Co. (1925), 
Ltd.—Electrical capacitors. 6th January, 
1955. (767295.) 

28350. British Thomson-Houston Go., 
Ltd.—Cathodes for high power valves. 13th 
October, 1954. (766881.) 

31732. Kengelbach, W.—Transmitting 
apparatus. 16th November, 1953. (767109.) 

31863/4. Mullard Radio Valve Co., ‘Ltd. 
—Travelling wave tubes. 17th November, 
1953. (767190/I.) 

34768. General Electric Co., Ltd., and 
Biggs, A. J.—Deflecting means for cathode- 
ray tubes. 14th December, 1954. (766882.) 


Simplex Electric Co., Ltd.—Elec- 
16th December, 1954. 


34969. | 
trical switchgear. 
(767112.) 

36372. Marconi’s Wireless Telegraph Co., 
Ltd.—Manufacture of transistors and other 
semi-conductor elements. 27th October, 
1954. (766884.) 


1954 

3790. Philips Electrical Industries, Ltd.— 
Multiplex transmission systems. 9th Feb- 
ruary, 1954. (767021.) 

5677. Gothe, H.—Apparatus employing 
rotary drum switches. 26th February, 1954. 
(766888.) 

5915. National Research Development 
Corporation.—Frequency difference measure- 
ments. 22nd February, 1955. (767121.) 

6195. Plessey Co., Ltd.—-Sealing devices 
for electric plugs and sockets. 3rd March, 
1955. (Cognate application 18514, 24th June, 
1954.) (767307.) 

6500. General Electric Co., Ltd., and 
Farrimond, W. A.—Loudspeaking telephone 
apparatus. 15th April, 1955. (767308.) 

6547. Goodmans _ Industries, Ltd.— 
Moving coil type loudspeakers. 22nd Feb- 
ruary, 1955. (767309.) 

6749. General Electric Co., Ltd., and 
Goodman, C. H. L.—Semi-conductor devices. 
28th February, 1955. (767311.) 

7211. Electric & Musical Industries, Ltd. 
—Sound transducers. t1th March, 1955. 
(766890.) 

7524. Elliott Bros. (London), Ltd.— 
Electrical frequency measuring instruments. 
15th June, 1955. (767266.) 

10712. General Electric Co., Ltd., and 
Martin, J. T.—Electrical busbar trunking. 
6th April, 1955. (766893.) 

11744. Veritys, Ltd., and Forth, J. W.— 
Electric lighting fittings. 6th July, 1955. 
(766899.) 

12164. Cometa.—Contactor actuated by 
photo-electric cell. 27th April, 1954. (767035.) 

12593. English Electric Co., Ltd.—Elec- 
trical switchgear. 29th July, 1955. (766900.) 

16159. Automatic Telephone & Electric 
Co., Ltd.—Telephone systems, 27th January, 
1955. (766902.) 

16190. Westinghouse Brake & Signal Co., 
Ltd., and King, K. G.—A.c. supply systems. 
13th May, 1955. (767318.) 

17291. Standard Telephones & Cables, 
Ltd.—Image storage screens and method of 
making same. 11th June, 1954. (767139.) 

17513. Reyrolle & Co., Ltd. A., and 
Moser-Glaser & Co., t.-Ges.— Insulation 
of high-voltage electrical apparatus. 15th 
June, 1954. (766905.) 

17896. Crabtree & Co., Ltd., J. A., and 
Wintle, T. D. G.—Electromagnetic contac- 
tors. 13th May, 1955. (767222.) 

19432. Marconi Instruments, Ltd.—Volt- 
age regulating circuit arrangements. 20th 
April, 1955. (767045.) 

20388. Milwaukee Gas Specialty Co.— 
Lead-base electrical conductor elements. 12th 
July, 1954. (766999.) 

20821. Radio Heaters, Ltd.—High fre- 
quency heating equipment. 12th July, 1955. 
(Cognate application 34847, 1st December, 
1954.) (767326.) 

21033. Kaiser Co., 
anodes for electric furnaces. 
(767147.) 

21647. M-O Valve Co., Ltd., Wheldon, 
R. J., Widdowson, A. E., and Wilkinson, 
K. H.—Dispersed getter elements. 5th July, 
1955. (767330.) 


H. J.—Self-baking 
roth July, 1954. 
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21952. English Electric Co., Ltd.—Con- 
trol apparatus for electric mine hoists and the 
like. 22nd July, 1955. (767149.) 

22014. Belling & Lee, Ltd.—Electrical 
plug or socket connector. 31st May, 1955. 
(Addition to 676144.) (767333.) 

22767. Standard Telephones & Cables, 
Ltd.—Electron velocity modulation appara- 
tus. 5th August, 1954. (766914.) 

_ 22813. General Motors, Ltd.—Refrigera- 
tion apparatus. 28th July, 1955. (767050.) 

24278. Standard Telephones & Cables, 
Ltd.—Sizing of thermoplastic cable cores. 
2oth August, 1954. (767336.) 

25384. Beckman Instruments, Inc.— 
Device for producing an electric output signal 
which is a logarithmic function of an input 
current. Ist September, 1954. (766919.) 

25618. Licentia Patent-Verwaltungs-Ges. 
—Control system for self-excited traction 
motors. 3rd September, 1954. (766920.) 

26034. General Electric Co.—Electric 
switch contacts. 8th September, 1954. 
(766922.) 

26038. British Thomson-Houston Co.. 
Ltd.—Circuits employing dry-plate rectifier 
elements. 11th August, 1955. (767102.) 

26672. Mechanical Products, Inc.—Auto- 
matic electrical circuit-breakers. 14th Sep- 
tember, 1954. (767229.) 

27008. Standard Telephones & Cables, 
Ltd.—Circuit arrangement for counting 
chains, using circuit elements with partially 
falling current-voltage characteristic. 17th 
September, 1954. (Addition to 727415.) 
(767158.) 

29155. Saplis, Z.—A.c. transformers. 
27th September, 1955. (766931.) 

29291. Rotol, Ltd.—Load-share respon- 
sive devices for paralleled systems of three- 
phase alternators. 4th October, 1955. 
(Addition to 732052.) (767057.) 

30457. International Business Machines 
Corporation.—Digital electrical computer. 
22nd October, 1954. (767236.) 

32418. General Electric Co.—Four-legged 
magnetic core structures. 9th November, 
1954. (766939.) 

33474. Trix, Ltd-—Magnetic sound 
generators. 2Ist January, 1955. (767059.) 

35677. Philips Electrical Industries, Ltd. 
—High voltage transformers. 9th Decem- 
ber, 1954. (766946.) 

35722. Sulzer Freres Soc. Anon.—Steam 
power plants having forced flow steam gener- 
ators. 9th December, 1954. (767060.) 

36324. Siemens & Halske Akt.-Ges.— 
Multi-stage variable gain thermionic ampli- 
fiers. 15th December, 1954. (767061.) 

37790. Standard Telephones & Cables, 
Ltd.—Television receivers with automatic 
gain control and contrast control. 31st 
December, 1954. (767244.) 


1955 

447. Philips Electrical Industries, Ltd.— 
Electric discharge tube devices. 6th January, 
1955. (767063.) 448. Electric discharge 
tubes of the kind comprising a liquid cathode 
and an auxiliary anode. 6th January, 195s. 
(766950.) 

544. Standard Telephones & Cables, 
Ltd.—Electrical identification system. 7th 
January, 1955. (767367.) 

7II. Siemens-Schuckertwerke Akt.-Ges. 
—Electric mining machines. t1oth January, 
1955. (766951.) 

725. Bureau Technique Gautrat. — 
Primary or secondary cells, particularly accu- 
mulator cells. toth January, 1955. (766952.) 

1666. Telephone Manufacturing Co., Ltd. 
—Electric selecting device responsive to 
impulses. 19th January, 1955. (Addition to 
703931.) (767370.) 

2349. Standard Telephones & Cables, 
Ltd.—Microwave transmission line phase 
shifter. 26th January, 1955. (767067.) 

3573. Ismay Lamps, Ltd., and Deshaw, 
Z.—Apparatus for use in testing and convey- 
ing electric lamp bulbs. 7th February, 1955. 
(Addition to 744017.) (766958.) 


Concluded at foot of page 179 
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NEXT WEEK’S EVENTS 





Organisers of electrical functions are advised to make use of the “ Electrical Review” clearing house, Room 221, Dorset House, 
Stamford Street, London, S.E.1, to ascertain that proposed dates for their functions do not clash with others already arranged 


Monday, 28th January 


BIRMINGHAM.—James Watt Institute, Great 
Charles Street, 6 p.m. I.E.E. South Midland 
Radio & Telecommunication Group. “The 
Control and Instrumentation of a Nuclear 
Reactor,” by A. B. Gillespie. 

CarpiFF.—At the South Wales Institution 
of Engineers, Park Place, 6 p.m. I.E.E. 
Western Utilisation Group. “Timing the 
Operation of Control Systems Associated with 
Rotating Equipment,” by C. Cuthbert and 
D. A. Picken, and “ The Dynamic Braking of 
Induction Motors,” by Dr. D. Harrison. 

IpswicH.—Crown & Anchor Hotel, 6 for 
6.30 p.m. I.E.E. East Anglian Sub-Centre. 
“The Potentialities of Railway Electrification 
at the Standard Frequency,” by E. L. E. 
Wheatcroft and H. H. C. Barton. 

LEEDS.—24, Aire Street, 6.15 p.m. I.E.S. 
Leeds Centre. ‘“ Lighting Installation Prac- 
tice in Mines,” by W. B. Bell. 

LEICESTER. — E.M.E.B., Charles Street, 
6 p.m. I.E.S. Leicester Centre. Brains Trust. 

MANCHESTER. — Engineers’ Club, Albert 
Square, 5.30 p.m. E.I.B.A. Manchester & 
District Branch. Annual general meeting. 

NEWCASTLE-UPON-TYNE. — Neville Hall, 
6.15 p.m, I.E.E. North-Eastern Centre. 
“Some Aspects of Heat-Pump Operation in 
Great Britain, with particular reference to the 
Shinfield Installation,” by Miriam V. Griffith. 

STAFFORD.—Technical College, 7.15 p.m. 
I.E.E. North Staffs. Sub-Centre Graduate & 
Student Section. Students’ lecture, “ Man 
and Machines,” by W. H. Dunkley. 


Tuesday, 29th January 


BIRMINGHAM.—At the Midland Institute, 
Paradise Street, 7 p.m. Institution of Works 
Managers, Birmingham Branch. “ The Train- 
ing of Technologists,” by H. J. Shelley. 

BRADFORD.—I.E.E. North Midland Graduate 
& Student Section. Visit to English Electric, 
at 7 p.m. 

CovENTRY.—Methodist Central Hall, War- 
wick Lane, 7 p.m. I.E.E. South Midland 
Graduate & Student Section. ‘“ Some Con- 
siderations of Point Contact Germanium 
Diode Production,” by G. M. Allen. 





NEW PATENTS 
(continued from page 178) 


3929. Siemens & Halske Akt.-Ges.— 
Telegraph transmitters. 9th February, 1955. 
(766961.) 

5590. General Electric Co.—Thermally 
responsive electric switches. 24th February, 
1955. (766969.) 

6409. Oberg & Co., Aktiebolaget, C. O.— 
Asynchronous high speed electric motor. 4th 
March, 1955. (766973.) 

6630. Hazeltine Corporation.—Repetitive 
linear sweep signal generator. 7th March, 
1955. (766974.) 

_ 7231. Creed & Co., Ltd.—Electrically 
inscribable lithographic offset printing plate. 
11th March, 1955. (767074.) 

8298. Glossl, H. Schaffler-, and Glossl, J. 
Schaffler--—Contacting device for a dynamo- 
electric igniting machine driven by a main- 
spring. 22nd March, 1955. (766977.) 

8827. General Electric Co.—Laminated 
magnetic cores. 25th March, 1955. (766980.) 

8858. Standard Telephones & Cables, 
Ltd.—Travelling-wave tube. 25th March, 
1955. (767078.) 

23763. Electric & Musical Industries, 
Ltd.—Operating circuits for cathode-ray 
tubes, especially in television receivers. 17th 
April, 1953. (Divided out of 767263.) 
(767265.) 

32067. General Electric Co. Ltd.— 
Electric protective systems. 9th December, 
1953. (Divided out of 767188.) (767189.) 


Lonpon.—Savoy Place, W.C.2, 5.30 p.m. 
I.E.E. Measurement & Control Section. “ An 
Experimental Study of High Permeability 
Nickel-Iron Alloys,” by C. E. Richards, E. V. 
Walker and A. C. Lynch, “ A Method for the 
Precise Measurement of Permittivity of Sheet 
Specimens ” and “‘ A Bridge Network for the 
Precise Measurement of Direct Capacitance,” 
by A. C, Lynch, and “ A Simple Transformer 
Bridge for the Measurement of Transistor 
Characteristics,” by W. F. Lovering and D. B. 
Britten. 

Manson House, Portland Place, W.1, 6.30 
for 7 p.m. Society of Instrument Technology, 
London Section. “The Development of 
Instruments for Measuring the Performance 
of Steam Locomotives with the Mobile Test- 
ing Plant,” by Dr. H. I. Andrews. 

Caxton Hall, S.W.1, 2.30 p.m. Diesel 
Engineers’ & Users’ Association. Discussion 
on “Internal Combustion Engines for Sta- 
tionary Purposes,” opened by K. H. Tuson. 

Pepys House, 14, Rochester Row, 6.30 p.m. 
Institution of Heating & Ventilating Engineers, 
London Associate Members, Graduates & 
Students Branch. “ Ventilation and Cooling 
of Railway Tube Tunnels,” by J. Reed. 

MANCHESTER. — Engineers’ Club, Albert 
Square, 6.15 p.m. I.E.E. North-Western 
Supply Group. Discussion on “ Methods of 
Fault Detection and Location in Impulse 
Tests on Transformers,” opened by F. S. 
Edwards. 


Wednesday, 30th January 

GLasGow.—39, Elmbank Crescent, 7 p.m. 
I.E.E. South-West Scotland Sub-Centre. 
“Choice of Insulation and Surge Protection 
of Overhead Transmission Lines of 33 kV and 
Above,” by A. Morris Thomas and D. F. 
Oakeshott. 

Hove.—New Imperial Hotel, First Avenue, 
7.30p.m. A.S.E.E. Brighton, Hove & District 
Branch. “ Valves.” 

Lonpon.—Savoy Place, W.C.2, 5.30 p.m. 
I.E.E. Supply and Measurement Sections. 
“Power System Protectfon, with particular 
reference to the Application of Junction Tran- 
sistors to Distance Relays” and “A Dual- 
Comparator Mho-Type Distance Relay 
Utilising Transistors,” by C. Adamson and 
L. M. Wedepohl. (Joint meeting.) 

I.E.E. London Graduate & Student Section. 
Visit to Ferranti, Ltd., Portland Place, W.1, at 
2 p.m. 

Connaught Rooms, Great Queen Street, 
W.C.2, 12.30 for 12.55 p.m. Batti-Wallahs’ 
Society. Luncheon. Guest speaker, Col. G. A. 
Tokaty. 

London School of Hygiene & Tropical 
Medicine, Keppel Street, 6.30 p.m. British 
Institution of Radio Engineers, London 
Section. “A.m.-f.m, _ Battery - Operated 
Receivers,” by R. A. Lampitt and J. P. 
Hannifan. 

MANCHESTER.—Central Library, 6.30 p.m. 
Manchester Metallurgical Society. “The 
Preparation of Germanium and Silicon for use 
in Semi-Conductor Devices,’ by S. E. 
Bradshaw. 

RuGsy.—College of Technology & Arts, 
6.30 p.m. I.E.E. Rugby Sub-Centre. ‘“Con- 
duction and Induction Pumps for Liquid 
Metals,” by Dr. L. R. Blake. 

SOUTHAMPTON.—The University, 7.15 p.m. 
Institution of Production Engineers, Southern 
Section. “‘ Atomic Energy for Aircraft Pro- 
pulsion,” by J. E. Perkins. 


Thursday, 31st January 

BristoL.—The University, 7 p.m. I.E.E. 
Bristol Graduate & Student Section. 
Student’s lecture, “ Digital Computers and 
how they may Help the Engineer,” by Dr. 
M. V. Wilkes. 

SOUTHAMPTON.—Polygon Hotel, 
§ p.m. Incorporated Plant 
Southern Branch. Annual dinner. 


7.30 for 
Engineers, 


Friday, 1st February 

BatH.—S.W.E.B., 7 p.m. ILE.S. Bath & 
Bristol Centre. Architects’ night. (Joint 
meeting with Bath Chapter of Architects.) 

BIRMINGHAM.—Grand Hotel, 6.30 for 7 p.m. 
I.E.E. South Midland Centre. Annual dinner. 

FawLey.—Copthorne House, 7 p.m. Society 
of Instrument Technology, Fawley Section. 
“ Electrical Capacities as a means of Industrial 
Measurement,” by A. Green. 

LIvERPOOL.—9, The Temple, 24, Dale 
Street, 7.30 p.m. A.S.E.E. Liverpool Branch. 
“ X-Ray Production and Problems,” by L. C. 
Maple. 

Lonpon.—Pepys House, 14, Rochester Row, 
S.W.1,7 p.m. Junior Institution of Engineers. 
“Transocean Deep Sea Submerged Repeater 
Systems,” by E. F. S. Clarke. 

MANCHESTER. — Engineers’ Club, Albert 
Square, Institution of Heating & Ventilating 
Engineers, Manchester & District Branch. 
Annual dinner. 

NEWCASTLE-UPON-TYNE. — Grand Hotel, 
Barras Bridge, 7 p.m. I.E.E. North Eastern 
Graduate & Student Section. Problems night. 

SwaANSEA.—I.E.S. Swansea Group. Annual 
dinner and dance. 





Street Lighting Schemes 


Alfreton U.D.C. is to submit for approval 
a trunk road lighting scheme estimated to cost 
£17,000. 

Ashton-under-Lyne Corporation is to 
improve the lighting of Bedford Street, Scot- 
land Street and Whitelands (£1,429) and 
Victoria Street and Hill Street (£2,540). 
Street lighting on the Everest estate is 
estimated to cost £1,170 and additional side 
street lighting in West End £1,680. 

Subject to the approval of the City Council, 
street lighting in Belfast is to be converted in 
three stages from gas to electricity. The 
central part of the city will be dealt with first, 
including the City Hall area, Donegall Place, 
Castle Place, Royal Avenue and York Street 
as far as York Road Station. 

Bootle Corporation is applying for consent 
to borrow £6,745 for sodium lighting. 

Boldon (Co. Durham) U.D.C. is to spend 
more than £5,000 on a public lighting scheme 
on the Carlisle-Sunderland trunk road. 
Tenders are to be invited. The surveyor is 
J. T. Edmondson, Council Offices, East 
Boldon. 

Cardiff Public Works and Town Planning 
Committee has approved detailed schemes 
submitted by the city surveyor for the light- 
ing of the following routes for which pro- 
vision has been made in the current year’s 
estimates: Llantrisant (£10,400), Splott 
(£2,975), Albany Road (£3,250) and Wellfield 
Road and Ninian Road (£3,020). 

Clitheroe Corporation is to seek Ministry 
approval to the carrying out of a street light- 
ing scheme, estimated to cost £4,910. 

The Fylde R.D.C. is to submit for Ministry 
approval a scheme for side street lighting 
estimated to cost £3,500. 

Kettering Town Council is to install some 
80 mercury vapour lamps on part of A43 trunk 
road through the town. 

Sodium street lighting is to be installed on 
the A6 trunk road by Oadby (Leics) U.D.C. 

Mrs. Smith, wife of the chairman of Skipton 
U.D.C., recently switched on the town’s new 
trunk lighting. The scheme has involved the 
erection of 157 mercury vapour lamps. 

Thornaby-on-Tees Town Council has 
approved a £3,200 scheme for the installation 
of mercury vapour discharge lighting in 
Thornaby Road. The proposal has also been 
sanctioned by the Ministry of Transport. 
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CONTRACTS OPEN 


Where “ Contracts Open” are advertised in 
our “ Official Notices”’ section the date of 
the issue is given in parentheses. 


Australia.—Posts and Telegraphs Depart- 
ment. 14th February. Carrier telephone 
equipment. (E.S.B. 1231/57. Ten/23704.)* 
21st February. Lamps and lamp caps. 
(E.S.B. 1400/57. Ten/23717.)* 

Ayr.—County Council. Street 
equipment. (See this issue.) 

Burma.—Union Purchase Board. 14th 
February. 80 electric drills. (E.S.B. 1784/ 
57. Ten/23765.)* 135 electrically driven 
pumping sets. (E.S.B. 1782/57. Ten/ 
23767.)* 

Chadderton. — U.D.C. 2nd February. 
Electric lamps for the year ending 31st March, 
1958. Surveyor, Town Hall. 

Clitheroe.—R.D.C. 14th February. Elec- 
trically operated pumping plant for Whalley 
Sewage Disposal Works. A. Brooksbank, 
consulting engineer, 48, Sunbridge Road, 
Bradford. 

Formosa.—Central Trust of China, Pur- 
chasing Department. 12th February. Auto- 
matic voltage regulator. (E.S.B. 1096/57. 
I.C.A. Ten/23659.)* 

France.—S.H.A.P.E., Paris. 31st January. 
Rubber covered cables. (E.S.B. 1420/57. 
Ten/23749)* 

Hertford.—Hertfordshire County Council. 
Applications are invited for inclusion in the 
Council’s list of contractors for building and 
maintenance, heating and electrical works, 
etc. (See this issue.) 

India.—Government of Madras. 4th 
February. V.i.r. and weatherproof cables. 
(E.S.B. 1658/57. Ten/23775.)* 

Director General of Supplies and Disposals. 
sth February. Seventeen electric water 
coolers. (E.S.B. 923/57. Ten/23655.)* 

Damodar Valley Corporation. 25th Feb- 
ruary. Three 50 MVA, two 30 MVA and 
three 25 MVA transformers. 27th February. 
11 kV switchgear. (E.S.B. 1038/57. Ten/ 
23653.)* 

Government of Assam. 31st March. Four 
45.000 lb/hr water tube boilers, four 3,000 
kW turbo-alternator sets, 15-ton electrically 
operated travelling crane, spray cooling 
equipment, etc. (E.S.B. 1675/57. Ten/ 
23753.)* 

Iraq.—Directorate General of Customs and 
Excise. 5th February. Six short wave radio 
stations. (E.S.B. 757/57. Ten/23657.)* 

Directorate General of Municipalities. 23rd 
March. 1,000 kW generating set and 800 
kVA transformer with switchgear. (E.S.B. 
1601/57. Ten/23733.)* 

King’s Lynn.—Borough Council. 9th 
February. Electric lamps for the year ending 
31st March, 1958. H. G. Ridler, borough 
engineer, 17, Queen Street. 

London.—Metropolitan Water Board. 7th 
February. Electric lamps and fluorescent 
tubes for the year ending 31st March, 1958. 
Chief engineer, Room 171, New River Head, 
Rosebery Avenue, E.C.1. 

Mitcham.—Borough Council. 2nd Feb- 
ruary. Electric lamps for the year ending 
ie March, 1958. Borough engineer, Town 

all. 


lighting 


New Zealand.—Auckland Electric Power 
Board. 15th February. Fifteen 450 kVA, 
3-phase transformers. (E.S.B. 1378/57. 
Ten/23718.)* 





* Specifications may be inspected at the 
Export Services Branch, Board of Trade, Lacon 
House, Theobald’s Road, London, W.C.1 
(Chancery 4411; extension 769). 


Northern Ireland.—29th January. Elec- 
trical installation in new intermediate school, 
Larne, Co. Antrim. 4th February. Elec- 
trical installation in St. Comgall’s Primary 
School, Brunswick Road, Bangor, Co. Down. 
Varming & Mulcahy, consulting engineers, 
37, Malone Road, Belfast. 

Northern Ireland Hospitals Authority. Ist 
February. [Electrical installation in the 
nurses’ home, Mourne Hospital, Kilkeel, Co. 
Down. Secretary, Southdown Hospital 
Management Committee, Daisy Hill Hospital, 
Newry. 

Norwich.—City Council. 9th February. 
Street lighting equipment. (See this issue.) 


Salford.—City Council. s1th February. 
Street lighting equipment for the year ending 
31st March, 1958. 5th March. Conduit and 
fittings, etc. (See this issue.) 


South Africa.—Stores Department, South 
African Railways. 5th February. 3,000 trailer 
electrical connections. (E.S.B. 1460/57. 
Ten/23728.)* 6th February. Switchboards. 
(E.S.B. 1177/57. Ten/23691.)*, 8th Feb- 
ruary. 5-150 kVA transformers. (E.S.B. 
1178/57. Ten/23692.)* 13th February. 
Telegraph line materials. (E.S.B. 1461/57. 
Ten/23746.)* 15th February. Telephone 
cable and copper wire. (E.S.B. 1466/57. 
Ten/23747.)* 6,600 V switchgear. (E.S.B. 
1465/57. Ten/23731.)* 

Tangier.—Directeur de la Régie des 
Services de l’Eau et d’Electricité. 15th May. 
2,000 kW generating set. (E.S.B. 1205/57. 
Ten/23738.)* 

United States—Bureau of Reclamation. 
19th February. 2,000 kVA _ transformer. 
(E.S.B. 1353/57. Ten/23701.)* 


Uruguay.—Administracion General de las 
Usinas Electricas y los Telefonos del Estado. 
19th March. Six automatic oscillation 
recorders. (E.S.B. 733/57. Ten/23650.)* 
2oth March. Insulating materials for jointing 
and telephone boxes. (E.S.B. 734/57. Ten/ 
23649.)* 21st March. Porcelain insulators. 
(E.S.B. 735/57. Ten/23648.)* 22nd March. 
Cell batteries and plates for telephone ex- 
changes. (E.S.B. 736/57. Ten/23647.)* 
26th March. Lead covered telephone cable. 
(E.S.B. 1233/57. Ten/23758.)* 27th March. 
Telephone cables and wires. (E.S.B. 1173/57. 
Ten/23736.)* 28th March. Clamps for 
telephone cables. (E.S.B. 1232/57. Ten/ 
23759.)* 29th March. 2-conductor telephone 
cable. (E.S.B. 1234/57. Ten/23740.)* 2nd 
April. Porcelain and glass insulators. (E.S.B. 
1235/57. Ten/23739.)* 11th April. Six 
1,500-1,700 kW generating sets or alternatively 
units up to 2,000 kW. (E.S.B. 1174/57. 
Ten/23737.)* 

Worksop.—R.D.C. 2nd March. Four 
ejector pumps in duplicate sets. Silcock & 
Simpson, J. H. Haiste & Partners, consulting 
engineers, 10, Park Row, Leeds, 1. 


ORDERS PLACED 


London.—L.C.C. Renewal and improve- 
ment. of electrical installations at Haber- 
dashers’ Aske’s Hatcham (Boys’) School, 
Deptford (£5,158).—Powerlite Electrical 
Installations. 

Norwich.—City Council Sewerage Com- 
mittee. Recommended. Supply and installa- 
tion of pumps, electric motors, switchgear, 
diesel alternators, and ancillary equipment for 
the proposed new pumping station at Trowse 
(£86,520).—Laurence, Scott & Electromotors. 

Sheffield.—Corporation. Electrical instal- 
lation at Hemsworth County School (£3,132). 
—Winstanley & Lambert. 

Stoke-on-Trent. — Corporation. Recom- 
mended. Electrical installation at Longton 
Market (£2,215).—Speed Electrical Service. 


WORK IN PROSPECT 


Particulars of new works and building 
schemes for the use of electrical installation 
contractors and traders. Publication in this 
section is no guarantee that electrical work 
is definitely included. Alleged inaccuracies 
should be reported to the Editors. 


Alnwick.—R.C. secondary modern school 
for boys and new St. Mary’s Convent Gram- 
mar School; Reavell & Cahill, architects, 
Lloyds Bank Chambers. 

Andover.—Junior and infants’ school at 
The Green, Roberts Road, Barton Stacey, and 
primary school at Vernham Dean; Hants 
county architect, The Castle, Winchester. 

Bristol.—Works extensions for E. S. & A. 
Robinson, Ltd., Redcliffe Street; Kyle 
Stewart, Ltd., builders, 338, Kilburn High 
Road, London, N.W.6 

Cardiff.—Flats (60), Ely South; W. E. 
Chivers & Sons, Ltd., Western Avenue. 

Crawley.—Primary school, Tilgate; R. 
Lewis Reynish, architect, Kent Lodge, 
Queen’s Crescent, Southsea. 

Glasgow.—Car park proposed over the 
Cattle Market (£500,000); Major A. G. Jury, 
city architect, 20, Trongate. 

Grantham.—Assembly hall, gymnasium, 
etc., at College of Further Education; county 
architect, County Offices, Sleaford. 

Leicester.—Grammar school, New Parks 
estate (£239,520); city architect. 

London.—Flats (28), Abbey Street North 
site, Bermondsey; building works manager, 
Town Hall, Spa Road, S.E.16. 

County secondary school for boys, Upper 
Clapton Road, Hackney; Armstrong & 
MacManus, architects, 28, Gloucester Place, 


al. 
American Embassy ag Grosvenor 


Square, Mayfair; A. F. Myers & Partners, 
147, Victoria Street, S.W.1. 

Houses (195), West Hill, Putney, for B.C.; 
Sir Lancelot Keay, Basil G. Duckett & Part- 
ners, architects, 80, Wimpole Street, W.1. 

Middlesbrough.—Crematorium and works 
depot at Cargo Fleet Lane; borough engineer, 
Municipal Buildings. 

New Addington.—Dwellings (68); Walker 
(Tooting), Ltd., builders, Hackbridge Lane, 
Hackbridge, Wallington. 

Newton Abbot.—Houses and bungalows 
(113), Buckland estate; C. Lunn, U.D.C. 
surveyor, Devon Square. 

North Shields.—Showrooms and _ offices, 
Russell Street and Bedford Street; Geo. 
Swan, Ltd., 50, Bedford Street. 

Northern Ireland.—Extensions to the Cen- 
tral Library, Belfast (£70,000); city surveyor, 
City Hall. 

Nottingham.—Showrooms and office block, 
South Parade; Thomas Bow, Ltd., builders, 
Lamartine Street. 

Sheerness.— Maintenance workshops for the 
Admiralty; civil engineer-in-chief, Chamber- 
lain Way, Pinner, Middx. 

Spennymoor.—New factory for Remploy, 
Ltd.; Ministry of Works, London, S.E.1. 

Surbiton.—Laboratory and offices; T. B. 
Andre Rubber Co., Ltd., manufacturers, Hook 
Rise, Tolworth, Surbiton. 

Washington.—Factory premises for Wash- 
ington Chemical Co., Ltd.; Gordon Durham 
& Co., Ltd., Moor Lane, Boldon. 

Wilton (North Yorks).—Works additions at 
the Terylene plant for Imperial Chemical 
Industries, Ltd. (£8,000,000). 

Wood Green.—Branch library with flats 
over, Alexandra Park Road; borough engineer. 

Worcester.—College of Further Education; 
Richard Sheppard & Partners, architects, 5; 
Southampton Place, London, W.C.1. 
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